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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1979 ESTIMATES 

GENERAL STATEMENT 

The Research and Program Management appropriation provides for: (1) the civil service staff comprising 
the direct civil service personnel needed to perform in-house research, technology, and test activities; 
and the personnel needed to plan, manage, and support the Research and Development programs; and (2) the 
other elements of operational capability of the laboratories and facilities. Over three-fourths of this 
appropriation is reqaired to cover salaries and benefits of civil service employees. The balance is required 
for essential travel, facilities services, technical services, and management and operations support of all 
NASA installations. 

Each center has been assigned certain principal roles of fundamental importance in meeting the agency’s 
overall program goals. These principal roles reflect the intrinsic competence of the centers on the basis of 
demonstrated capabilities. The FY 1979 budget provides the resources necessary to maintain the capabilities 
and apply them &I the appropriate program activities. 

Summary of Budget Plan by Function 

1977 
Actual 

Personnel and Related Costs................................ 645,158 

Supplemental Requested for Civilian Pay Increase........... --- 

Travel..................................................... 16,683 

Facilities Services........................................ 90,112 

Technical Services......................................... 40,036 

Management and Operations Support... ....................... 52,372 

Tota l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,361 

1978 
Budget Current 
Estimate Estimate 
(Thousands of Dollarsj 

649,104 646,104 

- -- 46,200 

17,846 17,566 

89,758, 91,244 

36,915 36,160 

53,366 52,926 

846,989 890,200 

1979 
Budget 
Estimate 

695,093 

18,741 

102,841 

40,357 

56,968 

914,000 
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1. Personnel and Related Costs includes salaries and benefits for civil service personnel, and for personnel 
This category also includes supporting personnel costs, such as of other Government agencies detailed to NASA. 

moving expenses (excluding travel of personnel), recruiting and personnel investigation services provided by the 
Civil Service Commission, and personnel training. 

2. Travel includes the cost of transportation, per diem, and other associated expenses required for direction, 
coordination, and management of research and development and construction of facilities program activities; for 
contract management and flight mission support; for overseas travel to launch and tracking sites; for travel to 
meetings and technical seminars; and for all local and relocation travel expenses. 

3. Facilities Services includes rental of real property, the cost of maintenance and related services, 
engineering, custodial services, minor modifications, and utilities. 

4. Technical Services includes the cost of general purpose automatic data processing, 'the dissemination of 
scientific and technical information derived from the various research and development programs, educational/ 
informational program activities, and shop support and services. 

5. Management and Operations Support includes the cost of communications, printing and reproduction, admin- 
istrative supplies, general purpose materials and equipment, transportation (excluding movement of personnel), 
medical services, and other support activities. 

SUMMARY OF CHANGES FROM 1978 BUDGET ESTIMATE 
TO 1978 CURRENT ESTIMATE 
(Thousands of Dollars) 

Budget r e q u e s t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Congressional action......... .............................................. 
Appropriation .............................................................. 
Plan not including unbudgeted pay increases................................ 

Portion of unbudgeted pay increases absorbed............................... 
Unbudgeted pay increases............ ....................................... 

Plan based on current salary rates.......................................... 

Supplemental appropriation requested to cover FY 1978 deficiency 

1978 
Current Estimate 

846,989 
-2,989 

844,000 

844,000 
49,480 
-3,280 

890,200 

46,200 -- 
SUM 2 



There are f o u r  major changes t h a t  have occurred from t h e  1978 Budget t o  t h e  1978 Current  E s t i m a t e :  

1. A r e d u c t i o n  of  5 0 0 ' i n  permanent c i v i l  service p o s i t i o n s  d i r e c t e d  by t h e  P r e s i d e n t  i n  June 1977. 

2. 

3. 

Congress ional  a c t i o n  on t h e  1978 budget r e s u l t e d  i n  a r e d u c t i o n  of $2,989,000 from the NASA r e q u e s t .  

The c o s t  of  pay i n c r e a s e s ,  i n c l u d i n g  the October 1977 Governmentwide, v a r i o u s  wage board,  and t h e  
February 1977 Execut ive  pay i n c r e a s e s ,  f o r  which no p r o v i s i o n  w a s  made i n  t h e  1978 budget r e q u e s t .  A f t e r  
absorbing $3,280,000 of t h e  pay i n c r e a s e s  w i t h i n  t h e  $844 m i l l i o n  a p p r o p r i a t i o n ,  a supplemental  a p p r o p r i a t i o n  
of $46,200,000 h a s  been reques ted  as a p a r t  of t h e  P r e s i d e n t ' s  governmentwide supplemental  r e q u e s t .  

4 .  The n e t  e f f e c t  of  many management a c t i o n s  r e q u i r e d  t o  achieve the economies necessa ry  t o  o f f s e t  r a t e  and 
p r i c e  i n c r e a s e s  f o r  u t i l i t i e s ,  c o n t r a c t o r  s u p p o r t ,  and f o r  purchased goods and equipment. The l a r g e s t  i n c r e a s e  
i s  i n  u t i l i t y  rates above t h a t  budgeted,  and t h e  major r e d u c t i o n  is  a 238 workyear decrease i n  the level  of 
e f f o r t  f o r  c o n t r a c t o r  s u p p o r t .  

The c u r r e n t  estimate f o r  1978, i n c l u d i n g  t h e  proposed supplemental  a p p r o p r i a t i o n ,  i s  $890,200,000. 

SUMMARY OF CHANGES - 1978 CURRENT ESTIMATE TO 1979 ESTIMATE 

The budget r e q u e s t  f o r  1979 is  $914,000,000, a n  i n c r e a s e  of $23,800,000 over  t h e  c u r r e n t  estimate f o r  1978. 
The 1979 estimate prov ides  f o r  t h e  f u l l  y e a r  e f f e c t  of i n c r e a s e s  i n  u t i l i t v  rates,  c o n t r a c t o r  wage rates ,  and 
t h e  c o s t  of  materials,  which con t inue  t o  r ise more r a p i d l y  t h a n  c o n s e r v a t i o n  e f f o r t s  can o f f s e t .  Personne l  
compensation estimates i n c l u d e  t h e  n e t  c o s t  of  t h e  f u l l  y e a r  e f f e c t  of the i n c r e a s e d  pay c o s t s ,  p a r t i a l l y  o f f-  
set  by t h e  f u l l  y e a r  e f f e c t  of  the 1978 r e d u c t i o n  i n  c i v i l  service p o s i t i o n s .  

The Research and Program Management a p p r o p r i a t i o n  r e q u e s t  is  c a t e g o r i z e d  i n t o  f i v e  f u n c t i o n a l  areas as fo l lows :  

1. Personne l  and Re la ted  Costs .  The 1979 estimates prov ide  f o r  t h e  f u l l  y e a r  c o s t  of t h e  1978 pay raises 
as w e l l  as t h e  c o s t s  f o r  wi thin- grade advances and career dve lopmen t .  These c o s t s  are p a r t i a l l y  o f f s e t  by t h e  
f u l l  y e a r  s a v i n g s  from t h e  r e d u c t i o n  of  c i v i l  service p o s i t i o n s  i n  1978. The n e t  i n c r e a s e  i n  personne l  and 
r e l a t e d  c o s t s  i s  $2,789,000. 

2. Trave l .  The 1979 estimate f o r  travel i s  based on t h e  need t o  augment t h e  1978 level of program t ravel  
t o  m e e t  1979 program mi les tones .  The major m i l e s t o n e s  are: S h u t t l e  O r b i t e r  F l i g h t  T e s t ;  Spacelab f a b r i c a t i o n ,  
t e s t i n g ,  and f i rs t  f l i g h t ;  improved h e l i c o p t e r  performance; and f l i g h t  and o p e r a t i o n s  suppor t  f o r  High Energy 
Astronomy Observatory-C, Voyager, and Atmospheric Explore rs .  There are  i n c r e a s e s  i n  s c i e n t i f i c  and t e c h n i c a l  
meeting t ravel  and i n  management o p e r a t i o n s  t ravel  t o  r e f l e c t  minor changes i n  requ i rements ,  and t h e  f u l l  year  
e f f e c t  of 1978 c o s t  i n c r e a s e s .  The o v e r a l l  i n c r e a s e  i n  t rave l  i s  $1,175,000. 
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3. F a c i l i t i e s  Serv ices .  The 1979 estimates provide  f o r  t h e  f u l l  yea r  e f f e c t  o f  c o n t r a c t o r  wage i n c r e a s e s ,  
u t i l i t y  r a t e  i n c r e a s e s  and t h e  h ighe r  supply and m a t e r i a l  c o s t s .  This  r e s u l t s  i n  a n  o v e r a l l  i n c r e a s e  o f  ~. 

$11,597,000 

4 .  Technica l  Se rv i ces .  The 1979 e s t i m a t e s  provide f o r  t h e  f u l l  yea r  e f f e c t  of  c o n t r a c t o r  wage i n c r e a s e s ,  
p a r t i a l l y  o f f s e t  by a r e d u c t i o n  i n  s e r v i c e  c o n t r a c t o r  suppor t ,  r e s u l t i n g  i n  a n e t  i n c r e a s e  of $4,197,000 

5. Management and Operat ions Support.  The i n c r e a s e s  shown f o r  1979 r e f l e c t  t he  f u l l  year  c o s t s  o f  
communications and suppor t  c o n t r a c t o r  wage i n c r e a s e s  and a r educ t ion  i n  c o n t r a c t o r  e f f o r t ,  which r e s u l t s  i n  
a n e t  i n c r e a s e  o f  $4,042,000. 

The con ten t  o f  each f u n c t i o n  i s  expla ined  i n  more d e t a i l  i n  t h e  fo l lowing  pages.  The d e t a i l e d  requirements  
f o r  each i n s t a l l a t i o n  a r e  covered i n  t h e i r  r e s p e c t i v e  s e c t i o n s  o f  t h i s  p r e s e n t a t i o n .  

PERSONNEL AND RELATED COSTS 

A. COMPENSATION AND BENEFITS : 

1. Compensation: 

a .  Permanent P o s i t i o n s :  This  ca tegory  of  personnel  c o s t s  covers  t h e  s a l a r i e s  of permanent c i v i l  
s e r v i c e  employees, and i s  the  l a r g e s t  p a r t  o f  personnel  and r e l a t e d  c o s t s .  The funds shown w i l l  suppor t  t he  
c i v i l  s e r v i c e  complement of  23,237 a t  t h e  end of  1979. The e s t i m a t e  f o r  permanent compensation i s  based upon 
t h e  p o s i t i o n  s t r u c t u r e  a t  t h e  s t a r t  of t h e  y e a r ,  a s  modified by t h e  abol ishment  of p o s i t i o n s ,  w i t h i n  grade 
advances,  c a r e e r  development, and o t h e r  changes occu r r ing  du r ing  the  year .  

b. Nonpermanent: The nonpermanent ca tegory  covers  t h e  s a l a r i e s  of nonpermanent employees p a r t i c i -  
p a t i n g  i n  t h e  Cooperat ive Tra in ing ,  Summer, Youth Opportuni ty  and Temporary C l e r i c a l  programs. 

c. Reimbursable De ta i l ee s :  I n  accordance wi th  e x i s t i n g  agreements,  NASA reimburses  t h e  pa ren t  
Federa l  o r g a n i z a t i o n  f o r  t h e  s a l a r i e s  and r e l a t e d  c o s t s  o f  t h e  persons d e t a i l e d  t o  NASA. 

d. Overtime and Other Compensation: Overtime, hol iday  pay, p o s t  and n i g h t  d i f f e r e n t i a l ,  and 
hazardous duty  pay are inc luded  i n  t h i s  ca tegory .  

SUM 4 



2. Benefits: 

In addition t o  compensation, NASA makes an employer's contribution to personnel benefits as authorized 
and required by law. These benefits include contributions to the Civil Service Retirement Fund, employees life 
and health insurance, and social security contributions for nonpermanent employees. The incentive awards pro- 
vide cash awards for outstanding achievement by NASA employees, superior performance awards, and for improvements 
of a center's operations. 
no fault of their own. 

Payments for severance pay are made to former employees involuntarily separated through 

B. SUPPORTING COSTS : 

1. Transfer of Personnel: 

Relocation costs, such as the expenses of selling and buying a home, and the movement and storage of 
household goods are provided under this category. 

2. Civil Service Commission Services: 

The Civil Service Commission is reimbursed for security investigations on new hires, for recruitment 
advertising, career-maturity surveys, and any requested investigation of formal discrimination complaints. 

3 .  Personnel Training: 

Training is provided within the framework of the Government Employees Training Act of 1958. Part of 
training consists of courses offered by other Government agencies, usually for a fee, and the remainder is 
provided through nongovernment sources. 

TRAVEL 

A .  Program Travel: 

The largest individual part of travel is for direction, coordination and management of program activities. 
The complexity of the programs involved and the geographical distribution of NASA centers and contractors and 
subcontractors effort throughout the entire United States impose the requirement for this category of travel. 
A s  projects reach the flight stage, support is required for prelaunch and postlaunch activities, including 
overseas travel to launch and tracking sites. The amount of travel required for this purpose is directly 
related to both the number and complexity of the launches. 

SUM 5 



B. Scientific and Technical Meeting Travel: 

Travel to scientific and technical meetings and seminars permits employees engaged in research and develop- 
ment to participate at both government-sponsored and nongovernment-sponsored meetings and seminars. 
participation allows personnel to benefit from exposure to technological advances in the field which arise 
outside NASA, as well as allowing personnel to present both accomplishments and problems to their associates. 
Many of the government-sponsored meetings are working panels convened to solve certain problems for the benefit 
of the government. 

This 

C. Management and Operations Travel: 

Management and Operations Travel includes travel for the direction and coordination of general management 
matters and travel by officials to review the status of programs. 
in such areas as personnel, financial management, and procurement. 
travel in and around the centers, including bus and taxi services and rental of motor vehicles; travel of unpaid 
members of research advisory committees; and initial duty station, permanent change of assignment, and other 
family travel expenses. 

It includes travel by functional managers 
This category also includes the cost of 

FACILITIES SERVICES 

A. Rental of Real Property: 

Rental of real property includes the rental of building space directly by NASA or through the General 
Services Administration to meet offsite office, warehousing, and other requirements which cannot otherwise be 
provided for in existing buildings at the NASA Centers. 
to accommodate special short-term needs. 

Included in this item is the rental of trailers required 

B. Maintenance and Related Activities: 

Maintenance and related activities includes the recurring day-to-day maintenance of facilities (grounds, 
buildings, structures, etc.) and of other equipment which is accomplished by non-Civil Service personnel. This 
involves the mowing and care of grassy areas, care of trees and shrubs, elevators, crane, and pressure 
vessel inspections, painting and protective coatings, general buildings maintenance, and the maintenance of 
installed mechanical, electrical, and other systems. In addition, this item includes feasibility studies, 
project design, construction supervision, inspection, and other institutional engineering functions. 
also, are any applicable costs associated with recurring facility work as well as materials, hardware, and 
equipment used in facility maintenance activities whether accomplished by Civil Service personnel or contractors. 
In the case of equipment, related maintenance and other services are reflected for office, shop, laboratory, 
and other facilities equipment as well as administrative intercommunications and television monitoring equipment. 

Included 
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C. Custodial Services: 

Custodial services i clud it i 1 and building cleaning services; pest control; fire protection service 
security services including badging and identification; lock and safe repair; trash and refuse handling; window 
blinds and light fixture cleaning; light fixture replacement; and laundry and dry cleaning of facility related 
items. 

D. Utilities Services: 

Utilities services include the purchase of utilities including electricity, natural gas, fuel oil, coal, 
steam, propane, and other fuel commodities as well as water and sewage treatment services. A l s o  included are 
the related operating costs of the utility plants and systems and the cost of plant maintenance. 

TECHNICAL SERVICES 

A. Automatic Data Processing: 

1. Equipment : 

This category provides f o r  the lease, purchase, and maintenance of general purpose data processing 
equipment which supports institutional operations at each installation. Excluded is equipment dedicated to 
specific research or to operational systems which is funded from the Research and Development appropriation. 

2. Operations: 

Operations services include programming, computer operations and related services. Institutional-type 
applications include payroll, personnel data, logistics, and procurement records and reports. 

B. Scientific and Technical Information and Educational Programs: 

1. Libraries : 

The technical libraries are established to provide center staffs with books, periodicals, technical 
reports, and other documentation. 



f 

2. Educational/Information Programs: 

The educational and informational programs provide for the documentation and dissemination of information 
about the agency's programs to the general public, the educational community at the elementary and secondary 
levels, and the mass communications media. 
and exposition of newsworthy material in support of requests, and takes such form as press kits, news releases, 
television and radio information tapes and clips, and feature material. 

Assistance to the mass communications media includes the assembly 

C. Shop Support and Services: 

Shop support and services include general fabrication shops, reliability and quality assurance activities, 
safety, photographic services, graphics++ and audio visual material. 

MANAGEMENT AND OPERATIONS 

A .  Administrative Communications: 

Included in this category are costs of leased lines; long distance tolls; teletype services; local telephone 
service; and postage. 

B. Printing and Reproduction: I 

Included in this category are the costs for duplicating, blueprinting; microfilming, and other photographic 
reproductions. 
related composition and binding operations. 

Also included in this category are Government Printing Office, contractual printing and the 

C. Transportation: 

Transportation services include the operation and maintenance of all general purpose motor vehicles used 
by both civil service and support contractor personnel. 
commercial carrier are also in this category. 

The cost of movement of supplies and equipment by 

D. Installation Common Services: 

Installation common services include support activities at each installation such as: 
and environmental health; mail service; supply management; patent services; administrative equipment; office 
supplies and materials; operation of photocopy equipment; and chart and related art work. 

occupational medicine 

SUM 8 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1979 ESTIMATES 

RESEARCH AND PROGRAM MANAGEMENT 

DISTRIBUTION OF PERMANENT POSITIONS BY PROGRAM 

1978 1979 
Budget 

Est imate 
1977 

Actual  
Budget Current 

E s t i m a t e  Estimate 

Program Of f i ce  and Program 

SPACE TRANSPORTATION SYSTEM ........................... 
Space s h u t t l e  ....................................... 
Space f l i g h t  opera t ions  ............................. 
Expendable launch veh ic l e s  .......................... 

7 .  255 
5 . 129  

6 .  8 8 3  
4 .  412 

1 . 630  
496  

2 .  082 
389 

SPACE SCIENCE ......................................... 
Physics and astronomy ............................... 
Lunar and p l ane ta ry  exp lo ra t ion  ..................... 
L i f e  s c i ences  ....................................... 

2. 221  2 . 305 
1. 615 1 . 769  

2 .  387 
1 . 799  

3 30 
258 

2 .  313 
1. 788  

34 8 282 
258 2 54 

267 
258 

SPACE AND TERRESTRIAL APPLICATIONS .................... 
Technology u t i l i z a t i o n  .............................. Space a p p l i c a t i o n s  .................................. 1 . 857 

1. 782 
1. 902 1. 879 
1. 825 1. 805 

1. 977 
1 . 902 

75 75  77 7 4  

AERONAUTICS AND SPACE TECHNOLOGY ...................... 
Aeronaut ica l  research  and technology ................ 
Space r e sea rch  and technology ....................... 
Energy technology a p p l i c a t i o n  ....................... 

5 . 665 
3 . 708  

5 . 830 5 . 759 
3. 795 3 . 933 

5. 735 
3 .  925 

1. 437 
520 

1. 485 1 . 267 
550 559 

1. 286 
524 

TRACKING AND DATA ACQUISITION ......................... 
Subto ta l .  D i r ec t  Pos i t i ons  ........................ 

CENTER MANAGEMENT AND OPERATIONS SUPPORT POSITIONS .... 

8 3 1  

17 . 995 

5 .  641  

84 5 7 8 4  

18. 037  17  . 666  

5. 700 5 .  571 

782  

1 7 .  690  

5 .  547 

23.237 

SLTM 1 0  

TOTAL. PERMANENT POSITIONS ............................ 23.737 23.237 23.636 



FUNCTION 

Personnel and 
Rela ted  Costs  

1977 Actual  ......... 
1978 Budget ......... 
1978 Current ........ 
1979 Est imate  ....... 

Travel  

1977 Actual  ......... 
1978 Budget ......... 
1978 Current  ........ 
1979 Est imate  ....... 

F a c i l i t i e s  Se rv i ce s  

1977 Actual  ......... 
1978 Budget ......... 
1978 Current  ........ 
1979 Est imate  ....... 

Technica l  Se rv i ce s  

1977 Actual  ......... 
1978 Budget ......... 
1978 Current  ........ 
1979 Estimate ....... 

Management and 
Opera t ions  

1977 Actual  ......... 
1978 Budget ......... 
1978 Current  ........ 
1979 Es t ima t e  ....... 

TOTAL 

1977 Ac 1 i ~ n l  ......... 
1978 nu. l..et ......... 
1978 Current  ........ 
1979 Estimate ....... 

T o t a l  
NASA 

645. 158 
649. 104 
692. 304 
695. 093 

16. 683 
1 7 .  846 
17.  566 
18. 741 

90. 112 
89.758 
91. 244 

102. 841 

40. 036 
36. 915 
36. 160 
40. 357 

52. 372 
53. 366 
52.926 
56. 968 

844. 361 
846. 989 

914. 000 
1190. 200 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1979 ESTIPlATES 
RESEARCH AND PROGRAM MANAGEMENT 

DISTRIBUTION OF BUDGET PIAN BY FUNCTION BY INSTALIATION 
(Thousands of Dol l a r s )  

Johnson Kennedy Marshal l  Na t i ona l  Space Goddard Wallops A m e s  Dryden F l i g h t  Langley L e w i s  

Center  Center  Center  Labo ra to r i e s  Cen t e r  Center  Center  Cen t e r  Center  Cen t e r  Headquar ters  
Space Space Space F l i g h t  Technology Space F l i g h t  F l i g h t  Research Research Research Research 

104. 879 
106. 021 
112. 382 
113. 183 

3.  141 
3.  541 
3. 410 
3.  626 

16.  495 
14. 657 
15. 771 
17.  560 

6 .  630 
6 .  653 

6 .  785 
5. 779 

8. 343 
8. 709 

9 .  142 
8. 533 

60. 962 
61. 817 
65. 608 
66. 705 

2. 230 
2. 418 
2. 412 
2. 338 

25. 321 
25. 056 
23. 967 
27. 906 

6. 015 
5.  564 
6. 195 
6.  182 

15.  214 
15. 286 
14.  367 
15. 300 

110. 751 
108. 187 
115. 758 
114. 413 

2. 141 
2. 291 
2 .  216 
2. 382 

11. 436 
11. 016 
10. 4118 
10. 598 

7. 707 
6. 728 
6. 072 
6. 418 

7. 382 
6. 471 
6. 951 
7. 046 

1. 792 
1. 910 
2.  714 
2. 823 

48 
32 
50 
65  

... 

... 

... 
3 50 

... 

... 

... 
50 

... 

... 

... 
200 

97. 121  
97. 696 

103. 861 
104. 343 

2. 253 
2. 251 
2. 296 
2. 476 

8 .  660 
8 .  667 
8. 979 
9.  895 

2. 457 
2. 182 
1. 999 
2. 046 

4 .383 
5 .  337 

5. 379 
5. 112 

9 .  406 
9 .  913 

10.  197 
10. 313 

290 
283 
241 
34 8 

2. 365 
2. 694 
2. 762 
2. 959 

260 
229 
23 7 
44 9 

947 
1.107 
1. 102 
1. 136 

44. 825 
44.  197 
48. 506 
49. 377 

1. 003 
1. 071 
1. 121 
1. 230 

4 .  131 

5. 565 
5 .  309 

5 ~ 573 

849 
565 
642 
607 

2. 457 
2. 300 
2. 539 
2. 689 

13.  449 80. 314 
13.  477 79. 986 
14 .  122 85. 456 
13.  798 85. 568 

320 1. 887 
399 2. 066 
389 1. 999 
388 2. 156 

1. 999 7. 508 
2. 145 6 .  374 
2 .  845 8. 237 
3. 628 9.  321 

310 1. 514 
103 1. 572 
313 1. 721 
348 1. 825 

1. 255 4 .  374 
910 5. 413 

1. 058 5.176 
1. 319 5. 709 

71. 943 
76. 745 
79. 854 
80. 253 

1. 007 
1. 105 
1. 066 
1. 187 

8. 051 
8. 328 
7. 595 
9. 705 

955 
699 
466 
565 

1. 862 
1. 829 
1. 780 
2. 070 

49. 716 
49. 155 
53. 846 
54. 317 

2. 363 
2. 389 
2. 366 
2. 545 

4. 146 
5. 248 
5. 035 
5. 610 

1 3 .  339 
12. 620 
12. 736 
15. 082 

6. 155 
6 .  004 
6 .  308 
6.  978 

139. 488 109. 742 139. 417 1. 840 114. 874 13. 268 53. 265 17 .  333 95. 597 83. 818 75. 719 
139. 581 110. 141 134. 693 1. 942 116. 133 14. 226 53. 706 17.  034 95. 411 88. 706 75. 416 
145. 875 112. 549 141. 485 2. 764 122. 247 14. 539 58. 373 18. 727 102. 589 90. 761 80. 291 
150. 296 118. 431 140. 857 3.  488 124. 139 15. 205 59. 212 19.  481 104. 579 93. 780 84. 532 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

PROPOSED APPROPRIATION TANGUAGE 

RE8EARCH AND PEOORAY MANA~EYENT 
For necessary expenses of research in Government laboratories, 

management of programs and other activities of the National Aer+ 
nautics and Sppce Administration, not otherwise provided for, 
including uniforms or allowancer therefor, as authorized by law 
( 5  U.S.C. 5901-6902); awards; hire, maintenance and operation of 
administrative brcraft;  purchase (not  t o  exceed. [twenty-seven] 
twentynine for replacement only) and hire of passenger m o t x  
vehicles; and maintenance and repair of real and qersond property, 
and not in excess of $25,000 per project for construction of new 
facilities and additions to existing facilities, and not in exces of 
$30,000 per project for rehabilitatiou and modification of facilities; 
[%844,000,000] 294,000,000: Provided, That  contracts may be 
entered into un&r this appropriation for mainten- and operation 
of facilities, and for other services, to  be provided during the next 
fiscal year: Provided further, That  not t o  exceed $25,000 of the  
foregoing amount shall be available for scientific consultation$- or 
extraordinary expense, tcr be ex ended upon the a p  roval or author- 
ity of the Admi istrator and L s  determination &all be final a n d  
conclusive. (4a  t.S.'C. Zpl, at. rep.; Department of Houring and 
Urban Development-Independent Agancisr Appropt id ion Act, 1978; 
adddional aulh-ing &girlation to be propo8ed.) 

SUM 12 



REEEABCH AXD PROQMY ~ ~ A X A I X A I E ~ ~ - C ~ ~ ~ ~ D U ~ ~  

hpuu md Fmdng (in thousan& of dollus) 

Comb sod oblimtiolu ldentlianion d e  Badlat PLO 
80-01 03-0-1-999 IS77 utd IS78 at. 197s at. 1977 .et4 1978 at. 1979 mt 

370,459 
107.866 
88.368 
63.427 

152.507 
20.736 

844. MI 

40. wa 

1.057 
303 

6,123 
87 

24i 
9.162 

11.911 

w . 6 m  
113.460 
96,160 
18.780 

174.730 

41.530 

890.200 

23.920 

1,086 
I74 

9.325 
43 

188 
9.893 

12,191 

m. 400 
ll5.700 
181.300 
‘600.800 
101.200 
24. OOO 
12.600 
-~ 

914, OOO 

370,062 
107.752 
08.272 
63.358 

152.342 
20.713 
40.9% 

843.455 

m 6 m  
I I 3 . W  
96.160 
58.780 

174.730 
23.920 
41.530 

890.200 

388,400 
l l5 .700 
101.300 
60, Boo 

l81.2W 
24. OOO 
42,600 

914.000 

1.865 
180 

7.153 
43 
86 

11.691 
11,582 

1,047 
301 

6.066 
86 
239 

11,797 
9, on 

I. 086 
174 

9,325 
43 

188 
9.893 

I?, 191 

I ,  865 
I80 

7,153 
43 
86 

1 I ,  691 
11,582 

28,884 32.900 32.600 28.613 32,900 32.600 

872,068 
I ,  177 

073,245 923.100 946.600 873.245 

-20,379 
-8.505 

214 

923. 100 

-24,093 
-8,007 

946.600 

914,000 

SUM 13 



RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1979 ESTIMATES 

LYNDON B. JOHNSON SPACE CENTER 

DESCRIPTION 

The Lyndon B. Johnson Space Center is located approximately 20 miles southeast of downtown Houston, Texas. 
Total NASA-owned land at the Houston site consists of 1 , 6 2 0  acres. The Center also utilizes an additional 
54,080  acres at the White Sands Test Facility, Las Cruces, New Mexico. The total capital investment of 
the Lyndon B. Johnson Space Center, including fixed assets in progress and contractor-held facilities at 
various locations and the White Sands Test Facility, as of September 30,  1977 ,  was $744 ,259 ,000 .  

CENTER ROLES AND MISSIONS 

The Johnson Space Center (JSC) was established in November 1961 ,  in response to the need for NASA to des- 
ignate a primary Center to manage the design, development and manufacture of manned spacecraft; for selection 
and training of astronaut crews; and the conduct of manned space flight missions. It was necessary to focus 
this responsibility in a Federal laboratory since the Government was to be the customer, consumer and 
facility owner of an activity which was viewed as possessing considerable risk and much uncertainty because 
of the total lack of previous experience. 
undertakings such as the Apollo program, the Skylab program, the Apollo Soyuz Test Project and the current 
Space Shuttle program. In order to meet this responsibility, JSC has developed unique areas of recognized 
technical excellence within the civil service staff and facilities of superior merit; that is, major technical 
facilities which constitute a national resource. 

This need continued as the Nation proceeded towards more ambitious 

The principal and supporting roles are: 

PRINCIPAL 

Manned Vehicles - development of manned space vehicles and associated supporting technology, including: 
Space Shuttle - development of the orbiter and lead Center for management of the Shuttle system. 

viding sustaining engineering and logistical support for Space Transportation System (STS) hardware. 
cludes Shuttle configuration management, Shuttle sustaining engineering and orbiter operational procurement. 

Pro- 
In- 

Advanced Missions - focus is on orbital systems and advanced transportation systems. 

RPM 1-1 



Environmental and Crew Support Systems - develop and demonstrate Environmental Control and Life Support 
Subsystems (EC/LSS) and Extra Vehicular Activity (EVA) systems suitable for the space transportation systems 
and other advanced needs. 

Food Systems Technolopy - developing nutritional requirements and food processing systems in support of 
human space flight. 

Environmental Effects Analysis - manage efforts to develop the data base and conduct analyses to ascertain 
any environmental impact of STS operations. 

Supporting Technology Advanced Developments - development of prototypes, long lead time systems and new 
procedures and software for advanced systems. 

Operations - operational planning, crew selection and training, medical operations, space transportation 
system flight control, experiment/payload flight control for attached payloads and STS utilization planning/ 
payload accommodation studies. 

Life Sciences : 

Medical Research - establishing human baseline data, investigating and developing countermeasures to 
solve space medicine problems, and developing information techniques and equipment to support medical 
operations and medical experiments. 

Spacelab Payloads - development of Spacelab life sciences research capability through common operating 
research equipment development. Defining, developing and integrating inflight biomedical experiments. 
Providing for the integration of dedicated life sciences Spacelab experiments and integration for human 
studies experiments. 

Lunar and Planetary Geosciences - developing and maintaining the technical discipline base for lunar and 
planetary geosciences and extraterrestrial sample handling techniques. 

Earth Resources Surveys - provide a discipline base for earth resources applications, including airborne 
techniques and space-based flight sensors. 

Applications Systems Verification Tests - conducting interagency operational tests to demonstrate 
automated natural resources inventory systems. Current emphasis includes the Large Area Crop Inventory 
Experiment. 

RPM 1- 2 



- ,.. . .- 

SUPPORTING 

Technolopy Experiments in Space - management of orbiter experiments program. Definition and development of 
experiments in areas consistent with other JSC space roles. 

Energy Systems - conducting Satellite Power Systems definition activities. 

SLJMMARY OF RESOURCES REQUIREMENTS 

FUNDS 

1977 
Actual 

....................... I. Personnel and Related Costs 104 ,879  

............................................ 11. Travel 3,141  

111. Facilities Services ............................... 16,495 

............................... IV. Technical Services. 6 , 630 

......................... V. Management and Operations 8,343 

Total, fund requirements ........................ 139.488 

1978 
Budget Cur rent 
Estimate Estimate 
(Thousands of Dollars) 

106 ,021  112 ,382  

3 ,541  3 , 410 

14 ,657  15 , 771  

6 , 6 5 3  5 , 779 

8 709 8,533 

139 .581  145,875 

1979 
Budget 

Es t ima te 

113 ,183  

3 , 626 

17 , 560 

6,785 

9 142 

150.296 

RPM 1-3 



. I  c 

Distribution of Permanent Positions by Program 

1978 1979 
Budget 
E s t ima t e 

1977 
Actual 

Budget Current 
Estimate Estimate 

Direct Positions 

Space Transportation Systems ............................ 2,575 2,616 2 , 604 2,628 

2,287 
288 

2 382 2 , 275 
234 329 

2 , 032 
596 

Space shuttle........ ................................. 
Space flight operations ............................... 

162 152 136 136 Space Sciences......... ................................. 
- - -  11 

51 52 
90 84 

Physics and astronomy ................................. 
Lunar and plantery exploration ........................ 
Life sciences..... .................................... 

53 
24 
85 

- - -  
52 
84 

269 258 203 199 Space and Terrestrial Applications ...................... 
Space applications .................................... 
Technology utilization.... ............................ 

265 
4 

254 199 
4 4 

195 
4 

42 45 54 45 Aeronautics and Space Technology ........................ 
Space research and technology, ........................ 
Energy technology applications ........................ 

13 10 
41 35 

10 
35 

10 
32 

3,048 3 , 008 Subtotal, direct positions ........................ 3,080 2 988 

533 538 

3.613 3.526 

........ 537 5 38 Center Management and Operations Support positions 

Total, permanent positions .......................... 3.546 3.585 

RPM 1-4 



PROGRAM DE SCRIPTION 

SPACE SHUTTLE 

The FY 1979 

2,032 Permanent P o s i t i o n s  ( C i v i l  Se rv i ce )  

s t a f f i n g  provides  f o r  c o n t i n u a t i o n  o f  des ign ,  development, tes t  and eva lua t ion  a c t i v i t y  on a 
schedule  c o n s i s t e n t  w i t h  t h e  major program mi les tones  i nc lud ing  t h e  f i r s t  manned o r b i t a l  f l i g h t .  Act iv i t ies  
w i l l  con t inue  c o n s i s t e n t  w i th  complet ion o f  a phased d e l i v e r y  o f  t h e  t o t a l  o r b i t e r  f l e e t .  
neces sa ry  i n i t i a l  f l i g h t  and ground suppor t  equipment w i l l  be  i n i t i a t e d .  

Procurement of  

The Space S h u t t l e  Program O f f i c e  of  t h e  Lyndon B. Johnson Space Center  (JSC) has  program nranagement r e s p o n s i -  
b i l i t y  f o r  program c o n t r o l ,  o v e r a l l  systems engineer ing ,  and Space S h u t t l e  System i n t e g r a t i o n .  The Space S h u t t l e  
Program O f f i c e  (SSPO) p rov ides  management o f  t h e  "Lead Center"  func t ions  as r e l a t e d  t o  t h e  Space S h u t t l e  program 
and t h e  o v e r a l l  systems management and i n t e g r a t i o n  o f  a l l  e lements  of  t h e  program. The Space S h u t t l e  O r b i t e r  
P r o j e c t  O f f i c e  p rov ides  o v e r a l l  management o f  t h e  des ign ,  development, t e s t  and product ion  o f  t h e  O r b i t e r  system. 
This  i n c l u d e s  management o f  v a r i o u s  elements  o f  t h e  t o t a l  O r b i t e r  system (e.g. ,  s t r u c t u r e s ,  p ropu l s ion ,  power, 
a v i o n i c s ,  e tc . )  and t o  lower elements  w i t h i n  t h e  subsystems. 

I n  o r d e r  t o  adequate ly  i n t e g r a t e  a l l  v e h i c l e  systems i n t o  a n  e f f i c i e n t  o p e r a t i n g  system, many d e t a i l e d  
i n t e r f a c e s  and f u n c t i o n a l  performance f e a t u r e s  must be  i d e n t i f i e d  and def ined .  Spec i f i c  i n t e r f a c e  c o n t r o l  docu- 
ments a re  i d e n t i f i e d  and e s t a b l i s h e d  inc lud ing  both  f l i g h t  systems and f l i g h t  t o  ground sys t ems .  General com- 
p a t i b i l i t y  and performance c r i t e r i a  a r e  e s t a b l i s h e d  f o r  s p e c i a l  a r e a s  of  c o n s i d e r a t i o n  such as e l ec t romagne t i c  
c o m p a t i b i l i t y  and l i g h t n i n g  p r o t e c t i o n .  For proper  systems o p e r a t i o n s ,  systems performance d a t a  and o p e r a t i o n a l  
in format ion  a re  prepared  such as o p e r a t i o n a l  d a t a  books, mission requirement  documents, e t c .  

Although major S h u t t l e  f l i g h t  system elements  have been i n d i v i d u a l l y  managed through des igna ted  S h u t t l e  element 
p r o j e c t  o f f i c e s  and r e l a t e d  p rov i s ion ing  c o n t r a c t o r s ,  a r e l a t i v e l y  l a r g e  q u a n t i t y  of  suppor t ing  equipment i s  
supp l i ed  t o  t h e  program through o t h e r  e lements  of JSC. Examples of  such equipment a r e :  
u n i t ,  p o r t a b l e  oxygen system, c lo sed  c i r c u i t  t e l e v i s i o n ,  s u r v i v a l  r a d i o  s e t s ,  dosimetry,  crew equipment, photo-  
graphic  camera systems,  and b io ins t rumen ta t ion .  Each r e p r e s e n t s  a mu l t i t ude  o f  engineer ing ,  management, and 
e v a l u a t i o n  ac t iv i t i e s .  These inc lude  d e f i n i t i o n  of requi rements ,  e s t ab l i shmen t  o f  c o n t r a c t ,  management o f  con- 
t r a c t o r  p r o j e c t s ,  e v a l u a t i o n  o f  des ign  and performance, and p rov i s ion ing  o f  equipment i n  a c e r t i f i e d  "ready f o r  
use" con f igu ra t ion .  Mission u s e  o f  equipment a l s o  r e q u i r e s  o n s i t e  process ing  f o r  p repa ra t ion  and r e l a t e d  
r econd i t i on ing  f o r  s e q u e n t i a l  missions.  

e x t r a v e h i c u l a r  m o b i l i t y  

R P M  1-5 
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T 

‘V”* 

m, p a r t i c u l a r  a t t e n t i o n  i s  r equ i r ed  t o  p r e d i c t i o n  of v e h i c l e  performance i n  each 
area of func t ion ,  t o  a n a l y s i s  o f  des ign ,  es tab l i shment  and conduct o f  necessary  tes ts  and r e c t i f i c a t i o n  of 
a c t u a l  vs. p red ic t ed  performance d i f f e r e n c e s .  Since the  o r b i t e r  r e p r e s e n t s  an  i n t e g r a t e d  complex of  t e c h n i c a l  
and engineer ing  d i s c i p l i n e s ,  s p e c i f i c  t e s t ,  e v a l u a t i o n  and a n a l y s i s  subtasks  have been ass igned  t o  t h e  v a r i e t y  
o f  t e c h n i c a l  o r g a n i z a t i o n s  a t  JSC. Included i n  t h e s e  t a s k s  are:  provid ing  t e c h n i c a l  e x p e r t i s e  i n  the  O r b i t e r  
l i f e  suppor t  systems;  performing engineer ing  a n a l y s i s  des ign  d e f i n i t i o n ,  performance e v a l u a t i o n ,  and breadboard 
t e s t i n g  f o r  communications and t r a c k i n g  systems ground t e s t i n g ;  p rovid ing  e x p e r t i s e  i n  guidance,  n a v i g a t i o n ,  
c o n t r o l ,  i n s t rumen ta t ion  and e l e c t r i c a l  power d i s t r i b u t i o n ;  management and o p e r a t i o n  of  environmental  tes t  
chambers; a n a l y s i s ,  e v a l u a t i o n  and component t e s t i n g  of  t h e  O r b i t e r  h y d r a u l i c s  system, a u x i l i a r y  power u n i t ,  
o r b i t a l  maneuvering system components, r e a c t i o n  c o n t r o l  engine performance, r e a c t i o n  c o n t r o l  system engine  va lve  
l e a k  d e t e c t i o n  techniques  and development of i n i t i a t o r  f i r i n g  u n i t s ;  a n a l y s i s  and l abo ra to ry  t e s t i n g  f o r  
v e h i c l e  a t tachment  and s e p a r a t i o n  systems;  des ign  a n a l y s i s  of t o t a l  S h u t t l e  systems,  Shu t t l e lpay load  i n t e r f a c e  
des ign ,  crew s t a t i o n  e v a l u a t i o n  and des ign ,  S h u t t l e  a i r l o c k  des ign  e v a l u a t i o n ,  e t c . ;  conduct ion of  engineer ing  
a n a l y s i s  t o  de te rmine  o v e r a l l  v e h i c l e  performance c h a r a c t e r i s t i c s  i n  t h e  a r e a  o f  aerodynamic performance, f l i g h t  
c h a r a c t e r i s t i c s ,  performance, and dynamics i nc lud ing  a e r o e l a s t i c i t y .  

The s u c c e s s f u l  f l i g h t  and o p e r a t i o n a l  performance of  t h e  Space S h u t t l e  i s  dependent o n t h e p r o p e r  f u n c t i o n i n g o f  
i n t e g r a t e d  e l e c t r o n i c  equipments. C o l l e c t i v e l y ,  t h e s e  a r e  termed t h e  I n t e g r a t e d  Avionics  System. Avionics  pro-  
v i d e  t h e  S h u t t l e  p i l o t s  and c r e w  wi th  t h e  t o t a l  assessment  and command c a p a b i l i t y  necessary  to  manage, f l y  and 
o p e r a t e  t h e  v e h i c l e .  Because of  t h e  c r i t i c a l i t y  o f  t h i s  system, very  c l o s e  a t t e n t i o n  i s  r equ i r ed  t o  t h e  i d e n t i -  
f i c a t i o n  of  performance requi rements ,  systems des ign ,  and i n t e g r a t e d  performance. 

A v a r i e t y  of  a v i o n i c  elements  a r e  inc luded  w i t h i n  t h e  Space S h u t t l e  System, each of which r e q u i r e s  a t t e n t i o n  
o f  t h i s  group o f  t e c h n i c a l  expe r t s .  These elements  i nc lude :  guidance,  nav iga t ion  and c o n t r o l ,  d a t a  p roces s ing ,  
communication and t r a c k i n g ;  i n s t rumen ta t ion ,  d i s p l a y s  and c o n t r o l s ,  s o l i d  r o c k e t  b o o s t e r  c o n t r o l  and recovery  
i n t e r f a c e ,  power and c o n t r o l ,  and e x t e r n a l  tank p r o p e l l a n t  c o n t r o l  and in s t rumen ta t ion .  

Avionics  and so f tware  t e s t i n g  and checkout i n  t h e  E l e c t r o n i c s  Systems T e s t  Laboratory and t h e  S h u t t l e  Avionics  
I n t e g r a t i o n  Labora tory  have e f f e c t i v e l y  supported t h e  Approach and Landing T e s t  (ALT) e f f o r t ,  and c o n f i g u r a t i o n  
changeover f o r  O r b i t a l  F l i g h t  Tes t ing  (OFT) i s  scheduled t o  s t a r t  i n  1979. Thei r  purpose i s  t o  v e r i f y  t h e  f u n c t i  
performance of S h u t t l e  I n t e g r a t e d  Avionics  System and v a l i d a t e  t h e  system des ign  and v e r i f y  c o m p a t i b i l i t y  o f  t h e  
v a r i o u s  r a d i o  frequency communication l i n k s .  

For  OFT t r a i n i n g ,  t h e  O r b i t e r  A e r o f l i g h t  Simulator  (OAS) w i l l  b e  updated t o  t h e  OV-102 c o n f i g u r a t i o n  and be-  

The de- 
come one o f  t h e  elements  o f  t h e  S h u t t l e  Mission Simulator  (SMS) complex. This  complex w i l l  b e  t h e  main t r a i n i n n  
f a c i l i t y  b u t  w i l l  be  supplemented by a number o f  p a r t  t a s k  t r a i n e r s  and s p e c i a l i z e d  t r a i n i n g -d e v i c e s .  
velopment schedule  f o r  t h e  SMS c a l l s  f o r  i n i t i a l  t r a i n i n g  o p e r a t i o n s  to  begin  i n  1978 and f u l l  i n t e g r a t e d  simu- 
l a t i o n s  (SMS t i e d  i n t o  MCC) t o  begin  i n  e a r l y  1979. This  schedule  w i l l  p rovide  a d e q u a t e s u p p o r t  f o r t h e  f i r s t  
manned o r b i t a l  f l i g h t .  The t r a i n i n g  schedule  r e q u i r e s  20 t r a i n i n g  hours  p e r  week p e r  crew s t a t i o n .  Involved i n  
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performance of s i m u l a t o r  read iness , runs  p r i o r  t o  t h e  s ta r t  of a scheduled program, 
a s s u r i n g  t h a t  a l l  a s p e c t s  of  t h e  s i m u l a t o r  r e q u i r e d  f o r  t h e  day ' s  o p e r a t i o n  are f u n c t i o n i n g  c o r r e c t l y ;  t h e  
o p e r a t i o n  of  t h e  s i m u l a t o r s  dur ing  the  e x e r c i s e s ;  and t h e  documentation o f  any abnormal o p e r a t i o n  i d e n t i f i e d  i n  
t h e  s i m u l a t o r  performance o r  c o n f i g u r a t i o n .  

The MCC update  invo lves  t h e  management o f  t h e  des ign ,  development, i n t e g r a t i o n ,  and t e s t i n g  o f  a l l  Mission 
Control  Center  (MCC) so f tware  r e q u i r e d  t o  suppor t  t h e  S h u t t l e  O r b i t a l  F l i g h t  Test (OFT) program. This  i n c l u d e s  
m o d i f i c a t i o n s  t o  o l d  programs, new o r  replacement programs, t h e i r  i n t e g r a t i o n  i n  t h e  MCC, t h e  i n t e g r a t i o n  o f  t h e  
MCC sof tware  and hardware,  and sof tware  o f  t h e  MCC f o r  s imula t ion ,  t r a i n i n g ,  and a c t u a l  f l i g h t  o p e r a t i o n s .  This 
i s  a major d e s i g n  change t o  t h e  MCC sof tware  and r e q u i r e s  new programs f o r  t h e  t e l e m e t r y ,  command, t r a c k i n g ,  and 
communications programs. 

O r b i t a l  F l i g h t  Support  i n c l u d e s  a wide v a r i e t y  o f  p lanning a c t i v i t i e s  ranging from o p e r a t i o n a l  concep ts  and 
techn iques  t o  d e t a i l e d  systems o p e r a t i o n a l  procedures  and c h e c k l i s t s .  Tasks i n c l u d e  f l i g h t  system and sof tware  
handbooks, f l i g h t  r u l e s ,  d e t a i l e d  crew a c t i v i t y  p l a n s  and procedures ;  development o f  miss ion c o n t r o l  c e n t e r  and 
network systems requ i rements ;  and,  o p e r a t i o n s  i n p u t  t o  t h e  i n i t i a l  p lanning f o r  t h e  s e l e c t i o n  and o p e r a t i o n  o f  
S h u t t l e  OFT payloads .  

S p e c i f i c  OFT f l i g h t  p lann ing  and sof tware  p roduc t s  i n c l u d e  p re l iminary  o p e r a t i o n a l  f l i g h t  p r o f i l e s  and 
o p e r a t i o n a l  f l i g h t  p r o f i l e s  a t  launch minus 13  and 4 months r e s p e c t i v e l y  f o r  each f l i g h t .  A payloads  oppor tun i-  
t i e s  l i s t  keyed t o  each p r o f i l e  i s  provided i n  approximately  t h e  same timeframe. The f l i g h t  p lanning a c t i v i t y  
encompasses t h e  f l i g h t  d e s i g n ,  f l i g h t  a n a l y s i s ,  and u t i l i z a t i o n  planning t a s k s  f o r  t h e  OFT pyogram. The f l i g h t  
d e s i g n  and f l i g h t  a n a l y s i s  t a s k s  i n c l u d e  developing p r o f i l e s  on a p r e f l i g h t  b a s i s  and suppor t ing  t h e  development 
o f  f l i g h t  t echn iques  f o r  OFT. 

Software development i s  concerned w i t h  t h e  development, fo rmula t ion ,  c o o r d i n a t i o n ,  and implementation o f  t h e  
requirements  f o r  a l l  o r b i t e r  onboard computer so f tware  i n  t h e  guidance,  t a r g e t i n g ,  n a v i g a t i o n ,  and systems 
management. 

SPACE FLIGHT OPERATIONS 596 Permanent P o s i t i o n s  (Civil  Serv ice )  

JSC's suppor t  o f  t h e  European Space Agency's Spacelab development e f f o r t  i n c l u d e s  developing a crew t r a n s f e r  
Other  tunne l  and procurement o f  necessa ry  mockups, t r a i n e r s  and ground suppor t  equipment n o t  provided by ESA. 

a c t i v i t i e s  i n c l u d e  procurement o f  f l i g h t  and ground hardware,  and system a c t i v a t i o n  a c t i v i t i e s  which a s s u r e  
Spacelab c o m p a t i b i l i t y  w i t h  t h e  o r b i t e r  and which w i l l  l ead  t o  a n  o p e r a t i o n a l  c a p a b i l i t y .  

Upgrad ing the  c a p a b i l i t y o f t h e  Mission Cont ro l  Cen te r  r e q u i r e s  a d d i t i o n a l  hardware,  equipment, and s o f t w a r e  t o  
configuretheMCC w i t h  t h e  f l i g h t  c a p a b i l i t y t o  suppor t  t w o o r b i t e r s  s imul taneous ly ,  a ground s i m u l a t i o n n e t w o r k ,  and 
aMCClaunch s i t e  i n t e r f a c e .  Workwil l  a l s o b e d o n e  t o  focus  on de te rmin ing themos te f f i c i en tme thod  of o p e r a t i n g  
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e g r a t i n g  payloads on t h e  OFT f l i g h t s ,  provide  f a c i l i t i e s  f o r  command and c o n t r o l  of  
%ut t l e /Space lab  a t t a c h e d  payloads (Skylab Reboost/Deboost which invo lves  the development of t h e  t e l e o p e r a t o r  
retrieval system). 

The advanced programs o b j e c t i v e  i s  to  p rov ide  t e c h n i c a l  as w e l l  a s  programmatic d a t a  f o r  t h e  d e f i n i t i o n  and 
e v a l u a t i o n  of  p o t e n t i a l  f u t u r e  space programs and systems. I n  suppor t  of  t h e s e  a c t i v i t i e s ,  advanced development 
and advanced s t u d i e s  are conducted t o  o b t a i n  s i g n i f i c a n t  performance and r e l i a b i l i t y  improvements and t o  reduce 
f u t u r e  program r i s k s  and development c o s t s  through t h e  e f f e c t i v e  use  o f  new techno log ies .  I n  f i s c a l  y e a r  1979 
t h e  advanced s t u d i e s  e f f o r t  w i l l  c o n c e n t r a t e  on p o t e n t i a l  f u t u r e  e a r l y  space  s t a t i o n s  and o r b i t a l  t r a n s f e r  
v e h i c l e s .  Advanced o p e r a t i o n a l  concepts  r e l a t e d  t o  i n t e g r a t e d  launch o p e r a t i o n s  , o r b i t a l  assembly of  l a r g e  
s t r u c t u r e s  and o r b i t a l  c a p a b i l i t y  w i l l  b e  i n v e s t i g a t e d  i n  f u r t h e r  d e t a i l .  The advanced development e f f o r t  w i l l  
suppor t  t h e  advanced s tudy  concepts  i n  a l l  t h e  major t e c h n i c a l  d i s c i p l i n e s .  O r b i t a l  o p e r a t i o n s  s t u d i e s  w i l l  be  
suppor ted  w i t h  des ign  and t e s t i n g  o f  concepts  a p p l i c a b l e  t o  assembly, maintenance and o p e r a t i o n  of  l a r g e  s t r u c -  
t u r e s  and complex s a t e l l i t e  systems,  rendezvous and i n s p e c t i o n ,  and s a t e l l i t e  r e t r i e v a l  and r e p a i r .  Consumables 
management and advanced ins t rumenta t ion  s t u d i e s  w i l l  a l s o  be cont inued,  and t h e  funding w i l l  p rovide  f o r  t e s t i n g  
and e v a l u a t i o n  of  major r e g e n e r a t i v e  l i f e  suppor t  subsystems. 

LUNAR AND PLANETARY EXPLORATION 52 Permanent P o s i t i o n s  ( C i v i l  Se rv ice )  

The Center  p rov ides  s c i e n t i f i c  l e a d e r s h i p  i n  t h e  Agency’s Lunar and P l a n e t a r y  Exp lo ra t ion  Geoscience program. 

A s t r o n g ,  ongoing r e s e a r c h  group i s  r e q u i r e d  t o  c a r r y  o u t  f u t u r e  programs i n  p l a n e t a r y  geoscience;  t o  provide  
s k i l l e d  suppor t  t o  t h e  l u n a r  sample and geophysica l  d a t a  c u r a t o r i a l  e f f o r t s ;  t o  provide  knowledgeable personnel  
t o  i n t e r a c t  w i t h  o u t s i d e  s c i e n t i s t s ;  t o  c o n t r i b u t e  t o  t h e  knowledge of t h e  composit ions,  s t r u c t u r e s ,  and evolu-  
t i o n a r y  h i s t o r i e s  of  t h e  i n n e r  p l a n e t s ,  s a t e l l i t e s ,  comets, and a s t e r o i d s ;  and t o  a s s i s t  i n  t h e  d i s semina t ion  of 
such in fo rmat ion  f o r  purposes of  s c i e n t i f i c  p r o g r e s s ,  educat ion,  and pub l i c  i n t e r e s t .  

The Center  f u l f i l l s  t h i s  r o l e  through a n  a c t i v e ,  con t inu ing  program of  s c i e n t i f i c  a n a l y s i s  of  l u n a r ,  m e t e o r i t i c ,  
and terrestrial  materials; exper imenta t ion  p e r t i n e n t  t o  unders tanding how such materials acqu i red  t h e i r  observed 
c h a r a c t e r i s t i c s ;  development of experiments f o r  remote sens ing of  p l a n e t a r y  g e o s c i e n t i f i c  c h a r a c t e r i s t i c s ;  
a n a l y s i s  o f  d a t a  r e t u r n e d  by remote s e n s o r s ;  and t h e o r e t i c a l  s t u d i e s  on p l a n e t a r y  evo lu t ion .  The s c i e n t i f i c  
s t a f f  backs a n  exper ienced s t a f f  o f  o p e r a t i o n a l  personnel  who mainta in  t h e  l u n a r  sample  c o l l e c t i o n ,  manage t h e  
i n t e r n a t i o n a l  program o f  s c i e n t i f i c  r e s e a r c h ,  and a s s u r e  t h a t  t h e  Apollo l u n a r  d a t a  i s  maintained s a t i s f a c t o r i l y  
f o r  f u t u r e  r e s e a r c h .  

I n  a d d i t i o n ,  t h i s  s c i e n t i f i c  group i s  expected t o  guide t h e  g e o s c i e n t i f i c  s tudy  of t h e  i n n e r  p l a n e t s ,  
s a t e l l i t e s ,  a s t e r o i d s ,  and comets. The Space Science Board of t h e  Na t iona l  Research Council has  recommended 15  
c l a s s e s  of  p l a n e t a r y  e x p l o r a t i o n  miss ions  which i n c l u d e  remote sens ing  from f lybys  and o r b i t e r s ,  remote sens ing  
a t  and b e n e a t h t h e s u r f a c e s  by p e n e t r a t o r s  and o t h e r  l anders ,  and sample r e t u r n s .  The o b j e c t i v e s  of  t h e s e  
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missions are t o  provide  informat ion  on t h e  o r i g i n s ,  s t r u c t u r e s ,  composi t ions,  and evo lu t iona ry  h i s t o r i e s  of  t h e  
p l a n e t s ,  e t c .  
t h a t  w i l l  be r equ i r ed .  
requirements  f o r  t h e s e  missions and i n  h e l p i n g  t o  implement them. 
t h e  community o f  p l a n e t a r y  s c i e n t i s t s .  

It is known t h a t  new ins t ruments  w i l l  have t o  be  designed t o  provide  most o f  t h e  k inds  of  d a t a  
JSC g e o s c i e n t i s t s  w i l l  have a major r o l e  i n  de te rmining  f o r  t h e  Agency t h e  s c i e n t i f i c  

This  w i l l  r e q u i r e  ex t ens ive  coope ra t ion  wi th  

LIFE SCIENCES 84 Permanent P o s i t i o n s  ( C i v i l  Serv ice)  

The Johnson Space Center  has  t h e  l ead  r o l e  i n  eva lua t ing  human phys io log ica l  changes a s s o c i a t e d  w i t h  t h e  space  
environment and provid ing  e f f e c t i v e  countermeasures t o  a s s u r e  crew h e a l t h  and opt imal  performance. The s c i e n-  
t i f i c  a c t i v i t i e s  are t o  d e f i n e ,  develop and i n t e g r a t e  biomedical  experiments f o r  l i f e  s c i ences  payloads.  
A d d i t i o n a l l y ,  t h e s e  experiments  a r e  designed t o  u t i l i z e  t h e  space environment t o  accomplish medical and b i o l o g i -  
c a l  r e s e a r c h  f o r  t h e  b e n e f i t  of man on Ea r th .  

The medical a c t i v i t i e s  p rov ide  f o r  medical con t ingenc ie s  i n  f l i g h t  i nvo lv ing  onboard h e a l t h  s e r v i c e s ,  t r a i n i n g  
f o r  crewmen, ground-based medical suppor t  and medical eva lua t ion  of  proposed crewmembers. These o b j e c t i v e s  a r e  
s u p p o r t i v e  of t h e  C e n t e r ' s  r e s p o n s i b i l i t y  f o r  a s s u r i n g  a s t r o n a u t  h e a l t h  and s a f e t y ,  both dur ing  f l i g h t  and on 
t h e  ground. The accomplishment of  t h e s e  o b j e c t i v e s  r e q u i r e s  a wel l- def ined  and con t inu ing  program t h a t  i nco r-  
p o r a t e s  medical r e s e a r c h ,  o p e r a t i o n s ,  l a b o r a t o r y  suppor t  and c l i n i c a l  medicine. 

The b ioeng inee r ing  ac t iv i t i e s  provide  i n t e g r a t i o n  of ded ica t ed  l i f e  s c i e n c e s ,  Spacelab experiments  and 
i n t e g r a t i o n  f o r  human experiments .  To t h i s  end, experiments w i l l  be  s e l e c t e d ,  and experiment hardware develop-  
ment w i l l  be  i n i t i a t e d .  

SPACE APPLICATIONS 195 Permanent P o s i t i o n s  ( C i v i l  Serv ice)  

The E a r t h  Resources Survey D i s c i p l i n e  i s  d iv ided  i n t o  t h r e e  major areas: technology development, f l i g h t  
p r o j e c t s ,  and a p p l i c a t i o n s  p r o j e c t s .  J S C ' s  r e s p o n s i b i l i t y  e n t a i l s  t h e  conduct and implementation of  major t a s k s  
i n  each of  t h e s e  areas. E f f o r t s  are evenly d iv ided  among them and inc lude  t h e  fo l lowing  s p e c i f i c  a c t i v i t i e s :  

1. Technology development i s  d i r e c t e d  toward determining a p p l i c a t i o n s  o f  remotely sensed d a t a  f o r  a g r i c u l t u r a l  
crop i d e n t i f i c a t i o n ,  crop ac reage  and y i e l d  e s t i m a t i o n ,  f o r e s t  mapping and inven to ry ,  s o i l  mois ture  measurement, 
and v e g e t a t i o n  cover  monitor ing.  S tudies  of  d a t a  systems and techniques ,  a p p l i c a b l e  t o  t h e s e  and o t h e r  a p p l i c a -  
t i o n s ,  are a l s o  be ing  conducted. I n  a d d i t i o n ,  advanced a i r c r a f t  m u l t i s p e c t r a l  scanners  and imaging r a d a r s  are 
being developed t o  suppor t  t h e s e  i n v e s t i g a t i o n s .  
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2. F l i g h t  p r o j e c t  r e s p o n s i b i l i t i e s  a t  JSC i n c l u d e  t h e  a i r b o r n e  ins t rumenta t ion  resea rch  p r o j e c t  and s h u t t l e  
Responding t o  a i r b o r n e  measurement requirements ,  genera ted  by payload ins t rument  development and i n t e g r a t i o n .  

NASA r e s e a r c h  and c o o p e r a t i v e  programs wi th  t h e  Departments of  A g r i c u l t u r e ,  I n t e r i o r ,  Defense, Commerce and 
Energy and v a r i o u s  s t a t e  agenc ies ,  JSC develops  and implements a n  a i r c r a f t  suppor t  p lan .  Involved i s  t h e  t e s t -  
i n g ,  maintenance,  and o p e r a t i o n  o f  a wide v a r i e t y  o f  remote s e n s o r s  which p rov ide  d a t a  t o  i n v e s t i g a t o r s .  Four 
a i r c r a f t ,  capable  of d a t a  a c q u i s i t i o n  from 500 t o  63,000 f e e t ,  are  opera ted ;  a Lockheed C-130, two General  
Dynamics WB-57F1s, and a B e l l  206B h e l i c o p t e r .  They are  maintained a t  nearby E l l i n g t o n  A i r  Force Base. 

Sensors c u r r e n t l y  being developed by JSC f o r  f l i g h t  on t h e  S h u t t l e  a r e  t h e  Large Format Stereo  Camera and 
Spaceborne Imaging Radar. I n  a d d i t i o n ,  JSC i s  r e s p o n s i b l e  f o r  mission management o f  t h e  OFT-2 payload which 
i n c l u d e s  i n t e g r a t i o n  of  equipment t o  t h e  p a l l e t ,  i n t e g r a t i n g  t h e  payload i n t o  t h e  O r b i t e r ,  and r e a l  t i m e  miss ion  
suppor t  w h i l e  i n  o r b i t .  

3. A p p l i c a t i o n s  p r o j e c t s  a r e  being conducted w i t h  t h e  Department o f  I n t e r i o r ' s  Bureau o f  Land Management t o  
monitor  wi ld land  v e g e t a t i o n ,  t h e  S t .  Regis Paper Company t o  map and inven to ry  f o r e s t l a n d ,  and t h e  S t a t e  of 
Texas t o  inven to ry  s t a t e w i d e  n a t u r a l  r e sources .  Designated A p p l i c a t i o n s  Systems V e r i f i c a t i o n s  Tests (ASVT) 
a r e  j o i n t  i n t e g r a t e d  t e s t s  t o  demonst ra te ,  e v a l u a t e ,  and document s p e c i f i c  a p p l i c a t i o n s  on a n  o p e r a t i o n a l  
b a s i s .  The o b j e c t i v e  i s  t o  t r a n s f e r  Aerospace Remote Sensing Systems and techniques  t o  t h e  p u b l i c  and p r i v a t e  
s e c t o r s .  

A s i m i l a r  p r o j e c t ,  t h e  Large Area Crop Inventory  Experiment (LACIE) w a s  completed i n  1978 and t h e  techniques  
t r a n s f e r r e d  t o  a USDA f a c i l i t y  n e a r  JSC. 
extend t h e  c a p a b i l i t y  t o  o t h e r  world crops  are underway. 

In-house USDA e v a l u a t i o n s  are being supported by JSC and e f f o r t s  t o  

I n  a d d i t i o n  t o  execu t ing  t h e  above r e s p o n s i b i l i t i e s ,  JSC f u n c t i o n s  as t h e  Ear th  Resources Lead Center .  This  
invo lves  c o o r d i n a t i n g ,  i n t e g r a t i n g ,  p lann ing ,  and e v a l u a t i n g  a l l  agency ac t iv i t i e s  i n  t h i s  d i s c i p l i n e .  Recom- 
mendations a r e  provided t o  NASA Headquar ters ,  O f f i c e  of  Space and Terrestr ia l  A p p l i c a t i o n s  r ega rd ing  o v e r a l l  
program c o n t e n t  and budgetary  requirements .  I n  a d d i t i o n ,  long- range p l a n s  a re  developed and s p e c i a l  s t u d i e s  
conducted which a d d r e s s  c r i t i c a l  t e c h n i c a l  problems. 

TECHNOLOGY UTILIZATION 4 Permanent P o s i t i o n s  ( C i v i l  Service)  

The Technology U t i l i z a t i o n  program t r a n s f e r s  new knowledge and innova t ive  technology r e s u l t i n g  from NASA's R&D 
programs f o r  a p p l i c a t i o n  i n  i n d u s t r y ,  medicine and impor tant  p u b l i c  s e c t o r  areas such as urban development. The 
Technical  Planning O f f i c e  a t  JSC p rov ides  program o f f i c e  d i r e c t i o n  f o r  t h e  Technology U t i l i z a t i o n  program a t  JSC 
and provides  eng inee r ing  suppor t  t o  ana lyze  t h e  f e a s i b i l i t y  o f  space  a p p l i c a t i o n  t o  ground-based o p e r a t i o n s ,  
such as:  t e l e c a r e ,  feeding t h e  e l d e r l y ,  and b i o i s o l a t i o n  garmet. 
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SPACE RESEARCH AND TECHNOLOGY 10 Permanent P o s i t i o n s  ( c iv i l  S e r v i c e )  

Systems and d e s i g n  s t u d i e s  a r e  being performed t o  p rov ide  t h e  necessa ry  a n a l y t i c a l  r e s u l t s  which permi t  t h e  
s u c c e s s f u l  t r a n s f u s i o n  o f  t h e  technology developed under t h e  r e s e a r c h  and technology base  i n t o  systems and ex-  
p e r i m e n t a l  programs. One example o f  t h i s  e f f o r t  i s  t h e  O r b i t e r  Research and Technology Experiments Program 
(OEX); t h e  i n t e n t  of  which i s  t o  c o l l e c t  r e s e a r c h  and technology d a t a  by u t i l i z i n g  t h e  c u r r e n t l y  planned 
Developmental F l i g h t  I n s t r u m e n t a t i o n  (DFI) and O r b i t a l  F l i g h t  I n s t r u m e n t a t i o n  (OFI) c o n f i g u r a t i o n  of  t h e  O r b i t e r  
Veh i c  le .  

ENERGY TECHNOLOGY APPLICATIONS 35 Permanent P o s i t i o n s  (C iv i l  Serv ice )  

Engineer ing  manpower w i l l  b e  used f o r  Space So la r  Power System D e f i n i t i o n .  Th is  w i l l  i n v o l v e  in-house 
eng ineer ing  d e f i n i t i o n  s t u d i e s  and c o n t r a c t  management. The s t u d i e s  w i l l  i nvo lve  a s y s t e m a t i c  comparative 
assessment  o f  power convers ion  o p t i o n s  ( p h o t o v o l t a i c  v e r s u s  thermal ,  s i l i c o n  v e r s u s  ga l l ium a r s e n i t e ,  e t c . ) ;  
major systems t r a d e s  such as t h e  l o c a t i o n  o f  t h e  space c o n s t r u c t i o n  a c t i v i t y  (low e a r t h  o r b i t  v e r s u s  geo- 
synchronous o r b i t ) ;  and c r i t i c a l  systems d e f i n i t i o n  ( r o t a r y  j o i n t ,  phase c o n t r o l ,  e t c . ) .  Also ,  t h e  s t u d i e s  w i l l  
p rov ide  f o r  a second i t e r a t i o n  of e lements  and emphasize techniques  of space c o n s t r u c t i o n ,  c o n s t r u c t i o n  base  
d e f i n i t i o n ,  l o g i s t i c s  and o p e r a t i o n s ,  and d e f i n i t i o n  of  r e q u i r e d  development program. 

CENTER MANAGEMENT AND OPERATIONS SUPPORT 538 Permanent P o s i t i o n s  ( C i v i l  Se rv ice )  

Cente r  Management and Operat ions  Support i s  d e f i n e d  as t h a t  suppor t  o r  service be ing  provided t o  a l l  Johnson 
Space Center  o r g a n i z a t i o n s  which cannot be  d i r e c t l y  i d e n t i f i e d  t o  a s p e c i f i c  b e n e f i t t i n g  program o r  p r o j e c t .  
The c i v i l  service personne l  involved are:  

D i r e c t o r  and S t a f f  - The Center  D i r e c t o r ,  Deputy D i r e c t o r  and immediate s t a f f ,  e .g . ,  Legal ,  P a t e n t  Counsel, Equal 
Opportuni ty ,  Technical  Planning,  and P u b l i c  A f f a i r s .  

Management Support - Inc ludes  a wide range o f  a c t i v i t y  c a t e g o r i z e d  as b u s i n e s s  management s u p p o r t  f o r  programs 
and f u n c t i o n a l  o r g a n i z a t i o n s  f o r  t h e  e n t i r e  Center .  S p e c i f i c  f u n c t i o n s  i n c l u d e  r e s o u r c e  and budget management, 
program c o n t r o l ,  c o n t r a c t i n g  and procurement,  pe rsonne l  management, p r o p e r t y  management, f i n a n c i a l  management, 
r esource  c o n t r o l ,  and management in format ion  systems and a n a l y s e s .  
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Operat ions  Support - This  i s  a broad spectrum of  a c t i v i t y  t h a t  i s  r e q u i r e d  t o  main ta in  and o p e r a t e  f a c i l i t i e s ,  
b u i l d i n g s ,  and equipment; and t o  p rov ide  t h e  normal housekeeping services and l o g i s t i c s  suppor t  f o r  t h e  personne l  
who manage and conduct t h e  a f f a i r s  o f  t h e  Center .  S p e c i f i c  a c t i v i t i e s  are: 

Maintenance and o p e r a t i o n  o f  a l l  b u i l d i n g s  and f a c i l i t i e s  
Data p r o c e s s i n g  and computer suppor t  
R e l i a b i l i t y  and q u a l i t y  a s s u r a n c e  
Centerwide s e c u r i t y  and p r o t e c t i o n  
F i r e  p r o t e c t i o n  
C u s t o d i a l  services 
L o g i s t i c s  s u p p o r t  i n c l u d i n g  t r a n s p o r t a t i o n ,  s u p p l i e s ,  e t c .  
Medical care of employees 
Photographic  and g r a p h i c  suppor t  

PERSONNEL AND RELATED COSTS 

1978 1979 
1977 Budget Current  Budget 

Ac tua l  Est imate E s t i m a t e  E s t i m a  t e 
(Thousands of  D o l l a r s )  

I. PERSONNEL AND RELATED COSTS. ........................... 104,879 

Basis o f  Fund Requirements 

A .  Compensation and B e n e f i t s  

1. Compensation 

a .  Permanent p o s i t i o n s  ............................ 92,686 
b. Nonpermanent ................................... 1,142 
c. Reimbursable d e t a i l e e s . .  ....................... 975 
d.  Overtime and o t h e r  compensation ................ 393 

S u b t o t a l ,  Compensation ....................... 95,196 

106 , 021 1 1 2 , 3 8 2  113 , 183 

92 , 752 98 , 261 99,050 
1 ,476 1,438 1 134 
1,114 1,327 1 ,905 

746 623 624 

96 , 088 101,649 102 713 
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1978 1979 
Budget 1977 Budget Current  

Actua l  E s t i m a t e  E s t i m a t e  Es t imate  
(Thousands of Dol l a  r s ) 

2. B e n e f i t s .  ............................................ 9,204 9,462 10,262 9 ,955 

Sub to t a l ,  Compensation and B e n e f i t s  ................ 104,400 105,550 111,911 112,668 

B. Support ing Cos ts  

................................ 1. Trans fe r  of  personnel  104 90 90 150 
365 2. Personnel  t r a i n i n g  ................................... - 381 - 381 - 375 - 

......................... S u b t o t a l ,  Support ing Cos ts  479 471 471 515 

T o t a l ,  Personnel  and Related Cos ts . .  ................. 104.879 106.021 112.382 113.183 

A .  Compensation and B e n e f i t s  ................................ 104,400 105,550 111,911 112,668 

1. Compensation ......................................... 95,196 96,088 101 , 649 102,713 

.............................. a. Permanent p o s i t i o n s  92,686 92,752 98,261 99,050 

The funds shown above w i l l  suppor t  3,546 permanent p o s i t i o n s  i n  1979. Permanent personnel  s t a f f i n g  
du r ing  1979 w i l l  i n c r e a s e  from 1978 w i t h  t h e  a d d i t i o n  of  t h e  20 a s t r o n a u t s  and mission s p e c i a l i s t s  f o r  t h e  
S h u t t l e  program. 

Basis of  Cost f o r  Permanent P o s i t i o n s  

I n  1979 t h e  c o s t  o f  permanent p o s i t i o n s  w i l l  be $99,050,000. This  i n c r e a s e  r e s u l t s  from t h e  fol lowing:  

Cost o f  permanent p o s i t i o n s  i n  1978 ............................................................. 98,261 

Cost i n c r e a s e  i n  1979 ........................................................................... 2,088 

R P M  1-13 



P a r t i a l  y e a r  e f f e c t  o f  new p o s i t i o n s  i n  1979 .......................................... +443 

F u l l  y e a r  e f f e c t  of  1978 a c t i o n s .  ................................................... +720 
P a r t i a l  year  e f f e c t  o f  1979 a c t i o n s  ................................................. +BO2 

F u l l  y e a r  e f f e c t  o f  1978 pay raise .................................................... +123 

Within g rade  advances and career development 

Cost  d e c r e a s e s  i n  FY 1979 ...................................................................... -1,299 
Turnover sav ings  and a b o l i s h e d  p o s i t i o n s :  

F u l l  y e a r  e f f ec t  of FY 1978 a c t i o n s .  ................................................ -1,103 
P a r t i a l  y e a r  e f f e c t  o f  FY 1979 a c t i o n s . .  ............................................ -196 

Cost  o f  permanent p o s i t i o n s  i n  FY 1979 ......................................................... 99,050 

1978 1979 
1977 Budget Current  Budget 

Ac tua l  Estimate Estimate E s t i m a  t e 
(Thousands of  D o l l a r s )  

b. Nonpermanent p o s i t i o n s  

1. cost . . . . . . . . . . . . . . . . . .  ....................... 1,142 1,476 1 ,438  1,134 
2. Workyears .................................... 154 185 161 125 

The 1979 p l a n  i n c l u d e s  125 workyears which i s  a r e d u c t i o n  of  36 from t h e  1978 estimate. This 
e f f o r t  w i l l  suppor t  t h e  fol lowing programs as  shown: 

D i s t r i b u t i o n  of  Nonpermanent Workyears by Program 

Program Wo r ky ear s 

............................................ Cooperat ive  t r a i n i n g  programs... . .  75  
Summer programs... . . . . .  13 
Youth o p p o r t u n i t y  programs 26 ............................................................. 11 Other  t emporar ies  

....................................................... .................................................... 
- 

....................................................................... 125 T o t a l  - - 
me d e c r e a s e  i n  c o s t s  from t h e  1978 c u r r e n t  estimate t o  t h e  1979 est imate i s  due t o  a r e d u c t i o n  i n  t h e  level o f  

e f f o r t .  
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1978 1979 
1977 Budget Cur ren t  Budget 

Ac tua l  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of  D o l l a r s )  

c .  Reimbursable d e t a i l e e s  ............................ 975 1,114 1,327 1 ,905  

The m i l i t a r y  personne l  d e t a i l e d  t o  t h e  Johnson Space Center  on a re imbursable  b a s i s  a re  i n d i v i d u a l s  
exper ienced i n  manned f l i g h t  and r e l a t e d  f i e l d s .  Each i n d i v i d u a l  performs a n  e s s e n t i a l  and c r i t i c a l  f u n c t i o n  
t o  t h e  c u r r e n t  and f u t u r e  programs. 

I n d i v i d u a l s  w i t h  knowledge, exper ience  and w i t h  a ” f l i g h t ”  background, a r e  e s s e n t i a l  t o  t h e  manned 
f l i g h t  programs. The i n d i v i d u a l s  most r e a d i l y  a v a i l a b l e  w i t h i n  t h e  Government ranks  a r e  i n  t h e  m i l i t a r y .  The 
a d d i t i o n a l  requirement  o f  keeping t h e  m i l i t a r y  informed on manned space f l i g h t  technology i s  a l s o  e s s e n t i a l  

One c i v i l i a n  employee, exper ienced i n  t h e  f i e l d  of  medicine,  i s  a l s o  d e t a i l e d ,  on a re imbursab le  
b a s i s ,  t o  t h e  Johnson Space Cente r .  

The i n c r e a s e  from FY 1978 t o  c u r r e n t  est imate i s  due t o  t h e  a d d i t i o n  of 20 a s t r o n a u t s  and miss ion 
spec i a l i s t s  f o r  t h e  S h u t t l e  program, b r i n g i n g  t h e  t o t a l  number t o  5 7 .  

d .  Overtime and o t h e r  compensation ................... 393 746 623 6 24 

Overtime i n  FY 1979 w i l l  b e  used p r i m a r i l y  f o r  t h e  o r b i t a l  t e s t  f l i g h t s ,  e . g . ,  crew t r a i n i n g ,  
t r a j e c t o r y  o p t i m i z a t i o n ,  d a t a  r e d u c t i o n ,  i n t e g r a t i o n  l a b o r a t o r y ,  and r e l a t e d  suppor t  a c t i v i t i e s .  I n  a d d i t i o n ,  
t h e r e  a re  numerous source  s e l e c t i o n  boards ,  e a r t h  r e s o u r c e s  a p p l i c a t i o n  system v e r i f i c a t i o n  programs and o t h e r  
a c t i v i t i e s  t h a t  n e c e s s i t a t e  some ex tens ion  of t h e  normal work day o r  week. 

.............................................. 2 .  B e n e f i t s  9,204  9 ,462  10 ,262  9 , 955 

Following are  t h e  amounts o f  c o n t r i b u t i o n  by category:  

Category of  Costs  

C o n t r i b u t i o n  t o  t h e  C i v i l  Service Ret i rement  Fund ... 6 ,482  
C o n t r i b u t i o n  f o r  employee l i f e  insurance. . . . . . . . . . . .  409 
C o n t r i b u t i o n  f o r  employee h e a l t h  insurance . .  ........ 1 ,815  
Workman’s compensation .............................. 331 
C o n t r i b u t i o n  t o  FICA.... ............................ 3 1  

7 , 013 6 , 548 
393 406 

1 , 793 1 , 8 1 8  
5 64 565 

36 3 5  

7 , 0 1 8  
408  

1 , 824 
572 

17  
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1978 
1977 Budget Current  

1979 
Budget 

~ 

Actua l  E s t i m a t e  E s t i m a  t e E s t  i m a  te  
(Thousands of Do l l a r s )  

I n c e n t i v e  Awards .................................... 110 123 105  115  
Other  b e n e f i t s . .  .................................... 1 5 1 1 
Severance pay.. ..................................... 25 319 --- --- 

T o t a l .  ............................................ 9.204 9.462 10.262 9 .955  

The i n c r e a s e  from t h e  1978 budget e s t i m a t e  t o  t he  1978 c u r r e n t  e s t i m a t e  i s  due to  t h e  e f f e c t  of 1978 
pay i n c r e a s e s  and t h e  i n c l u s i o n  o f  severance  pay. 

The dec rease  i n  1979 i s  due t o  the  l a c k  of a requirement f o r  severance pay. 

B. Support ing Cos ts . . . .  ...................................... 479 4 7 1  515 471  - - 

1. Trans fe r  o f  personnel  .................................. 104 90  90 150  

The i n c r e a s e  i n  t r a n s f e r  of  personnel  i n  1979 r e f l e c t s  t h e  c o s t s  o f  t r a n f e r r i n g  newly r e c r u i t e d  a s t r o -  
n a u t s  and miss ion  s p e c i a l i s t s  f o r  the  S h u t t l e  program. 

.................................. 2. Personnel  t r a i n i n g . .  375 381  381  365 

Personnel  t r a i n i n g  provides  the  t r a i n i n g  neces sa ry  t o  keep those  employees w i th  t echno log ica l  e x p e r t i s e  
a b r e a s t  of  t h e  s t a te  o f  t h e  a r t  i n  t h e i r  r e s p e c t i v e  f i e l d s .  
level o f  t r a i n i n g  wi th  minor r educ t ions .  

The 1979 estimate i s  based on con t inu ing  t h e  1978 

TRAVEL 

11. TRAVEL ................................................... 3.141  3 , 5 4 1  3 ,410  3 ,626  -- 

Basis of Fund Requirements 

........................................... A .  Program Travel. 2,638  3 , 0 2 1  2 .784  3.072 
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I- 

B. S c i e n t i f i c  and Technica l  Development ..................... 

1978  1979  
1977 Budget Current  Budget 

E s t i m a t e  Actua l  E s t i m a t e  E s t i m a t e  
(Thousands of  Do 1 l a r  s ) 

156 1 3 4  165  175  

C. Management and Opera t ions  Travel. ........................ 34  7 386 4 6 1  3 79  

T o t a l ,  Travel.... ...................................... 3.141  3 .541  3.410 3 .626  

A .  Program Travel........................................... 2,638  3 , 0 2 1  2 ,784  3 ,072  

Program travel i s  s p e c i f i c a l l y  r equ i r ed  f o r  t h e  accomplishment of  t he  Cen te r ' s  mission and accounts  f o r  
85 pe rcen t  o f  t h e  travel budget f o r  1979 .  

Program travel i n  1979  w i l l  r e q u i r e  about  7 , 6 7 0  t r i p s ,  a n  i n c r e a s e  of  approximately 1 8 0  t r i p s  ove r  t hose  
a n t i c i p a t e d  i n  1978 .  Travel t o  suppor t  Space S h u t t l e  development and product ion  i s  expected t o  con t inue  i n  
1979 a t  approximate ly  t h e  same level experienced i n  1978 .  However, travel r e q u i r e d  t o  suppor t  Space Transpor-  
t a t i o n  System o p e r a t i o n s  w i l l  i n c r e a s e ,  p a r t i c u l a r l y  i n  t h e  area of payload development and coo rd ina t ion .  

..................... 175  165  134  156 - - - B. S c i e n t i f i c  and Technica l  Development - 
S c i e n t i f i c  and t e c h n i c a l  development t r a v e l  p e r m i t s  employees t o  p a r t i c i p a t e  i n  meetings and t e c h n i c a l  

seminars  w i th  o t h e r  r e p r e s e n t a t i v e s  o f  t h e  aerospace  community. This  p a r t i c i p a t i o n  a l l ows  them t o  b e n e f i t  from 
exposure t o  t echno log ica l  advances o u t s i d e  JSC:  as w e l l  as  t o  p re sen t  bo th  accomplishments and problems to  t h e i r  
a s s o c i a t e s .  Many o f  t h e  meetings are working pane l s  convened t o  s o l v e  c e r t a i n  problems f o r  t h e  b e n e f i t  o f  t h e  
Government. Approximately 430 t r i p s  are planned i n  1979 t o  a t t e n d  s c i e n t i f i c  and t e c h n i c a l  meetings.  Symposia 
and t e c h n i c a l  seminars  r e l a t e d  t o  t he  e a r t h  obse rva t ion  program and l u n a r  samples a re  a major requirement  i n  
t h i s  area. The level of  t r a v e l  i n  t h i s  ca t ego ry  i s  expected t o  remain approximately the  same as 1978 .  

4 6 1  379 -- 386 - 347 C. Management and Opera t ions  Travel. . . . . . . . . . . . . . . . . . . . . . . . .  - 
Management and o p e r a t i o n s  travel i s  used f o r  t h e  d i r e c t i o n  and coo rd ina t ion  o f  gene ra l  management matters. 

It inc ludes  travel i n  such areas as  personnel ,  f i n a n c i a l  management, and procurement a c t i v i t i e s ,  t ravel  of  t h e  
Cen te r ' s  t o p  management t o  NASA Headquarters  and o t h e r  NASA Cen te r s ,  and l o c a l  t r a n s p o r t a t i o n .  The i n c r e a s e  

RPM 1-17 



from t h e  1978 b u d g e t -t o  the  1978 c u r r e n t  estimate i s  f o r  a s t r o n a u t  p r e s e l e c t i o n  a c t i v i t i e s .  
i n  1979 r e f l ec t s  t h e  completion of  t h o s e  a c t i v i t i e s .  

The d e c r e a s e  

FACILITIES SERVICES 

The Johnson Space Center  (JSC) i s  l o c a t e d  on 1 ,620 acres of  ground w i t h  a complex of  l a b o r a t o r y  and o f f i c e  
Th is  complex encompasses 2,790,000 g r o s s  square  fee t  o f  b u i l d i n g  

Many o f  t h e  t e s t  f a c i l i t i e s  a re  u t i l i z e d  on 

t y p e  b u i l d i n g s  as w e l l  as tes t  f a c i l i t i e s .  
space  i n  22 major b u i l d i n g s .  Also inc luded  are 11 major t e c h n i c a l  f a c i l i t i e s .  Th is  p h y s i c a l  p l a n t  s u p p o r t s  an  
average  d a i l y  on-Center popula t ion  o f  7,109 t o  7,500 personnel .  
schedules  invo lv ing  more than  one s h i f t  and off- peak hours .  

The budget estimates a l s o  i n c l u d e  c e r t a i n  r e s o u r c e s  a s s o c i a t e d  w i t h  p l a n t  needs a t  t h e  White Sands T e s t  
F a c i l i t y ,  and f o r  f a c i l i t i e s  used a t  E l l i n g t o n  A i r  Force  Base under permit  from t h e  A i r  Force.  

1977 
1978 

Budget Current  
1979 

Budget - 
Actua l  E s t i m a t e  Est imate E s t i m a t e  

(Thousands of D o l l a r s )  

111. FACILITIES SERVICES.. ................................... 16,495 14,657 15,771 17,560 

Basis of Fund Requirements 

A .  Maintenance and Re la ted  Serv ices  

............................................ 1. F a c i l i t i e s  6,434 5,117 5 , 514 6 , 540 ............................................. 2. Equipment 458 366 350 410 

S u b t o t a l  ............................................ 6,892 5,483 5,864 6 ,950 

...................................... 2 , 378 B. Cus tod ia l  Services . .  3 ,705 2,913 3 ,002 

........................................ C. U t i l i t y  Services . .  5,898 6,261 6,905 8,232 

T o t a l ,  F a c i l i t i e s  Services .  ........................... 16.495 15 ,771  14.657 17.560 
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1978 1979 
Budget Current  Budget 1977 

Ac tua l  Es t ima te  E s t i m a t e  E s t  i m a  t e  
(Thousands o f D o l l a r s  ) 

..................... 6 , 950 A .  Maintenance and Re la ted  Services . . . . .  6,892 5,483 5,864 

1. F a c i l i t i e s  ............................................ 6,434 5,117 5 , 514 6 , 540 

This  a c t i v i t y  invo lves  n o t  on ly  JSC f a c i l i t i e s  a t  Houston b u t  a l s o  White Sands T e s t  F a c i l i t y  and 
E l l i n g t o n  A i r  Force Base. It provides  f o r  219 workyears of  e f f o r t  and i s  e s s e n t i a l l y  a c o n t i n u a t i o n  of t h a t  
l e v e l - o f - e f f o r t  t o  be  provided i n  1978. The i n c r e a s e  i n  1979 r e s u l t s  from t h e  f u l l  yea r  e f f e c t  o f  1978 ne-  
g o t i a t e d  c o n t r a c t o r  wage rates and t h e  need t o  provide  1 2  months funding i n  1979. The major s e r v i c e s  inc luded 
are : 

a .  Maintenance and o p e r a t i o n s  t o  i n c l u d e  r o u t i n e  maintenance of  a p p l i c a b l e  f a c i l i t i e s  a t :  

...................................................... 2,691 JSC (98 workyears of e f f o r t )  
WSTF (63 workyears of e f f o r t )  1 , 355 ..................................................... 
The above a c t i v i t y  i n c l u d e s  minor maintenance work inc lud ing  p a i n t i n g  a t  JSC and E l l i n g t o n  A i r  

Force  Base. 

b .  Ground maintenance a t  J S C  (24 workyears of e f f o r t )  ............................... 387 

c .  F a c i l i t y  des ign and eng inee r ing  a t  J S C  (20 workyears of e f f o r t ) .  This  a l s o  i n -  
c ludes  minor f a c i l i t y  suppor t  t o  E l l i n g t o n  A i r  Force Base .................................... 48 1 

d.  Supp l i e s  and f a c i l i t i e s  equipment ................................................ 905 

This  a c t i v i t y  i s  mainly a p p l i c a b l e  t o  JSC and White Sands T e s t  F a c i l i t y  wi th  minor suppor t  t o  
J S C  a c t i v i t i e s  a t  E l l i n g t o n  A i r  Force Base. 

.......................................................... e.  Rout ine  f a c i l i t i e s  work 7 2 1  

Routine f a c i l i t i e s  work i s  r e q u i r e d  a t  J S C ,  White Sands Tes t  F a c i l i t y  and E l l i n g t o n  A i r  Force 
Base. I t  inc ludes  14 workyears of e f f o r t  t o  accomplish r e c u r r e n t  minor f a c i l i t y  work t a sks .  
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1978 1979 
1977 Budget Current Budget 

Actual Estimate Estimate E s t ima t e 
(Thousands of D o  1 lars) 

2. Equipment ............................................. 4 58 366 350 410 

This activity is applicable to JSC, White Sands Test Facility and Ellington Air Force Base and involves 
mainly office-type equipment services by local businesses on an "as-needed" basis plus 1 workyear of effort 
required for the closed circuit TV maintenance. 

B. Custodial Services............ ............................ 3,705 2,913 3 , 002 2,378 

This activity involves a total of  224 workyears of effort at JSC to provide for: janitorial services, 
including trash removal; fire protection services, including ambulance service; and security service. The 
decrease in 1979 estimates reflects a 37 workyear reduction associated with the conversion to a volunteer 
fire fighting force which will be coupled with support from the local community. 

1. Janitorial services at JSC (151 workyears of effort) ..................................... 1,136 

This activity is applicable to some 2.5 million square feet of area, relamping of light fixtures, 
trash removal (140-150 cubic yards per day) and minor laundry services. 

221 2. Fire protection services at JSC (13 workyears of effort) ................................. 
This activity includes: 

a. Fire fighting, inspection and prevention 
b. Inspection and maintenance of fixed and mobile fire protection equipment 
c. Immediate first aid to onsite personnel, including visitors 
d. Transportation to onsite dispensary and/or local hospitals 
e. Training and supervision of a volunteer fire protection force. RPM 1-20 
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1978 
1977 Budget Current  

Ac tua l  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

1979 
Budget 

E s t i m a t e  

................................ 3. S e c u r i t y  guard s e r v i c e s  a t  JSC (60 workyears of e f f o r t )  1 ,021 

This  a c t i v i t y  i n c l u d e s  badging of  a l l  o n s i t e  personnel  and v i s i t o r s ;  p o l i c i n g  13,000 v e h i c l e s  which 
d a i l y  pass  through t h e  5 s e c u r i t y  g a t e s ;  and p r o t e c t i o n  of  a l l  o n s i t e  Government f a c i l i t i e s  and equipment. 

C. U t i l i t i e s  Se rv ices  5,898 6 ,261 6,905 8,232 ........................................ 
The u t i l i t i e s  involved i n  t h i s  a c t i v i t y  are p r i m a r i l y  e lec t r ic  power and n a t u r a l  gas  w i t h  l e s s e r  needs f o r  

water and sewage services. These are  provided f o r  as fol lows:  

1. 

2. 

3. 

4. 

E l e c t r i c i t y  ............................................................................ 3,510 

JSC (116,000 MW/Hrs.) 
WSTF (10,000 MW/Hrs.) 

N a t u r a l  gas. . .  ......................................................................... 
JSC (860,000 KCF) 
WSTF (30,000 KCF) 

Water.. ................................................................................ 
JSC (1.2 MGPD) 
WSTF (Government-owned w e l l s )  

Sewage.. ............................................................................... 
JSC (600,000 GPD) 
W STF (Governmen t -owned t rea tmen t f a c  i 1 i t y ) 

3,145 

177 

168 

These s e r v i c e s  apply  t o  both JSC and White Sands T e s t  F a c i l i t y ,  and inc ludes  $7,000,000 f o r  purchased 
u t i l i t i e s  and $1,232,000 (44 workyears o f  e f f o r t )  t o  provide  f o r  t h e  o p e r a t i o n  and maintenance r e l a t e d  t o  t h e  
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J S C  u t i l i t y  d i s t r i b u t i o n  systems. The i n c r e a s e  i n  t h e  1978 c u r r e n t  estimate from t h e  1978 budget r e s u l t s  from 
ra te  i n c r e a s e s  n o t  inc luded  i n  t he  budget. Usage remains as planned. The i n c r e a s e  i n  1979 r e s u l t s  from t h e  f u l l  
yea r  e f f e c t  of 1978 r a t e  i n c r e a s e s  p a r t i a l l y  o f f s e t  by cont inued energy conserva t ion .  

TECHNICAL SERVICES 

1977 
Actual  

I V .  TECHNICAL SERVICES...... ................................. 6 ,630  

Basis of Fund Requirements 

A.  Automatic Data Process ing  

1. Equipment ............................................. 1 ,512  
2 .  Operat ions ............................................ 3,339  

S u b t o t a l  ............................................ 4 ,851  

B. S c i e n t i f i c  and Technica l  Information 

1. L ib ra ry  ............................................... 99 ............................. 516 2 .  Educat ion and informat ion  - 
615 Subtotal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 

C. Shop Support and Services. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 , 1 6 4  

T o t a l ,  Technica l  Serv ices .  ............................ 6.630 

1978 1979 
Budget Current  Budget 

E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of  D o l l a r s )  

6 , 653 5,779 6 , 785 

1 , 708 2 , 273 
2 , 968 1 ;758 

4 , 676 4 , 031  

73 75  
629 - 565 

7 0 4  - 638 - 
1 , 339 1 , 0 4 4  

6 .653  5.779 

2 ,249  
2 ,488  

4 , 7 3 7  

8 1  
688 - 
769  

1 ,279  

6.785 
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1978 1979 
1977 Budget Curren t  Budget 

Actua l  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

A. Automatic Data Process ing  ................................. 4,851 4,676 4,031 4,737 

This  a c t i v i t y  provides  account ing  and management in format ion  d a t a  t o  s a t i s f y  requirements  of NASA and J S C  
management and e x t e r n a l  a u t h o r i t y .  Included a r e  suppor t  of a l l  J S C  a d m i n i s t r a t i v e  func t ions  and the  lease and 
maintenance c o s t s  of a l l  mu l t i u se  ADP equipment w i t h i n  J S C ' s  Cen t r a l  Computer F a c i l i t y .  

1. Equipment ............................................. 1,512 1 , 708 2 , 273 2 , 249 

The 1979 e s t i m a t e  f o r  equipment provides  f o r  hee maintenance c o s t s  of a l l  JSC-owned ADP equipment and 
t h e  lease c o s t s  of a l l  l e a s e d  ADP hardware w i t h i n  the  Cen t r a l  Computer F a c i l i t y .  These hardware s y s t e m  i n c l u d e  
f o u r  Univac 1 1 0 8 ' s ,  one Univac 9300, one I B M  360/22, one I B M  360/30, one CDC 3200, and one Mohawk ( d a t a  e n t r y )  com- 
p u t e r  system. Also inc luded  i s  the  a s s o c i a t e d  p e r i p h e r a l  equipment such as  two microf i lm p roces so r s ,  v a r i o u s  
t e r m i n a l s ,  and keypunch machines. N o  equipment purchases  a re  planned f o r  1979. 

2.  Operat ions ............................................ 3,339 2 , 968 1 , 758 2,488 

ADP systems supported inc lude  I n s t i t u t i o n a l  Management, F i n a n c i a l  and Accounting, Procurement Tracking 
and Con t r ac tua l  S t a t u s ,  Personnel  Management Informat ion ,  and U t i l i t y  Control .  

a. Computer programming r e q u i r i n g  26 workyears of e f f o r t  a t  a c o s t  of  $880 thousand a r e  r equ i r ed  f o r  1979. 

b. Keypunch, o p e r a t o r s ,  and o t h e r  suppor t  personnel  r e q u i r i n g  45 workyears and purchased s u p p l i e s ,  
materials, and so f tware  programs f o r  a t o t a l  of  $1,608,000. 

This  i s  a c o n t i n u a t i o n  of  the  same l e v e l  of  e f f o r t  as i n  1978. The 1979 i n c r e a s e  i s  r e q u i r e d  t o  provide  
a f u l l  12-months funding ,  and t h e  f u l l  yea r  e f f e c t  o f  nego t i a t ed  c o n t r a c t o r  wage rates. 

................ 769 7 04 638 615 B. S c i e n t i f i c  and Technica l  Informat ion . . . . . .  - - - - 
This  a c t i v i t y ,  r e q u i r i n g  38 suppor t  c o n t r a c t o r  workyears ,  p rovides  f o r  t h e  o p e r a t i o n  of  a t e c h n i c a l  l i b r a r y  

a t  JSC, a p u b l i c  a f f a i r s  educational/informational program, and suppor t  t o  t h e  Center  i n  t h e  p r o v i s i o n  of v a r i o u s  
s c i e n t i f i c  and t e c h n i c a l  in format ion  s e r v i c e s .  The i n c r e a s e  from 1978 r e f l e c t s  t h e  f u l l  year  c o s t  of i nc reased  
wage rates. 
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1978 1979 
1977 Budget Curren t  Budget 

(Thousands of  D o l l a r s )  
E s t i m a  t e Actua l  E s t i m a t e  E s t i m a t e  

1. L ib ra ry  ............................................... 99 73 75 81 

Six workyears o f  c o n t r a c t  suppor t  p rovide  c a t a l o g i n g  and indexing s e r v i c e s  and provide  i n i t i a l  d i s t r i -  
b u t i o n  of p u b l i c a t i o n s  i n  t h e  o p e r a t i o n  o f  t h e  JSC Technical  Library .  
c a t a l o g i n g  about  170 books, indexing approximately 730 r e p o r t s ,  and d i s t r i b u t i n g  about  50,000 p u b l i c a t i o n s .  

This  i nc ludes ,  on a monthly b a s i s ,  

2 .  Educat ion and informat ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516 565 6 29 688 

Thir ty- two workyears of  suppor t  c o n t r a c t o r  e f f o r t  a r e  r equ i r ed  t o  suppor t  t h e  JSC p u b l i c  a f f a i r s  program. 
Inc luded  are: e x h i b i t  management and re furb ishment ;  v i s i t o r  o r i e n t a t i o n  t o u r s ,  and l e c t u r i n g ;  m a i l  answering 
s e r v i c e s ;  and o t h e r  a c t i v i t i e s .  

C. Shop Support and Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,164 1,339 1,044 1,279 

F i f t y  workyears of  suppor t  c o n t r a c t o r  e f f o r t  are r equ i r ed  t o  provide  t h e  Center  w i th  suppor t  i n  t h e  areas of  
g r a p h i c s ,  p u b l i c a t i o n s ,  and aud iov i sua l  material. Micro-images a re  prepared from hard  copy and v i ce- ve r sa .  
E d i t o r i a l  s e r v i c e s  are provided f o r  JSC p u b l i c a t i o n s .  Graphic materials a re  prepared f o r  u se  i n  p r e s e n t a t i o n s  
and s e n i o r  management meetings.  
Center  Management and Pub l i c  A f f a i r s .  
The i n c r e a s e  i n  1979 provides  f o r  a f u l l  y e a r ' s  funding of t h e  suppor t  c o n t r a c t s .  

Motion p i c t u r e s ,  from s c r i p t  t o  s c reen ,  and f i l m  c l i p s  are produced t o  suppor t  
Various k inds  of  f i l m  are  processed and reproduct ions  and r e p r i n t s  made. 

MANAGEMENT AND OPERATIONS 

V. MANAGEMENT AND OPERATIONS................... .............. 8,343 8,709 8 ,533  

Basis of Fund Requirements 

A .  Admin i s t r a t i ve  Communications.... . . . . . . . . . . . . . . . . .  ........ 2,458 2,489 2,601 

B. P r i n t i n g  and Reproduction. ................................ 7 24 500 685 

9,142 - 
2,737 

572 
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1978 1979 
1977 Budget Curren t  Budget 

(Thousands of D o l l a r s )  
E s t irna t e  Ac t u a  1 E s t i m a t e  E s t i m a t e  

659 831 806 8 14 

D. I n s t a l l a t i o n  Common Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,502 4 , 889 4,441 5,019 

T o t a l ,  Management and Operat ions ........................ 8.343 8.709 8.533 9.142 

C, Transpor ta t ion . .  .......................................... 

A. Kmin i s t r a t i ve  Communications. ............................ 2,458 2,489 2,601 2,737 

Communications suppor t  f o r  JSC and White Sands T e s t  F a c i l i t y  (WSTF) c o n s i s t  of  l o c a l  t e lephone  s e r v i c e ,  long 
d i s t a n c e  te lephone  s e r v i c e ,  and v a r i o u s  k inds  of  o t h e r  nontelephone communications. 
i s  p r o j e c t e d  f o r  1979 as i n  1978, and t h e  i n c r e a s e  i s  r e l a t e d  t o  t h e  f u l l  yea r  c o s t  of  1978 rate  i n c r e a s e s .  

The same l e v e l  of suppor t  

.............................................................. 1,315 1. Local te lephone s e r v i c e s  

The major p a r t  o f  t h i s  covers  3,580 Centrex l i n e s  and 6,330 te lephone ins t ruments  a t  JSC. Also inc luded  
are 292 t e l ephones  a t  WSTF and l o c a l  t e lephone  s e r v i c e s  a t :  
and Space and Missiles Systems Organiza t ion  (SAMSO), E l  Segundo, CA. About 175 l o c a l  c i r c u i t s  a t  JSC and two a t  
WSTF ( F i r e  A l a r m s ,  Burgular  A l a r m s ,  Pub l i c  Address ,  Data, e t c . )  a re  included w i t h i n  t h i s  ca tegory .  

Draper Labs, Cambridge, MA; Grumman, Bethpage, NY; 

....................................................... 2. Long d i s t a n c e  te lephone service 84 2 

a. The Fede ra l  Telecommunications System (FTS) use  w a s  689,251 c a l l s  i n  1977. 

b. T o l l s  o r  commercial long d i s t a n c e  c a l l s  are about  1,000 a month a t  JSC and f i v e  a month a t  WSTF. 

c.  Four l ea sed  l i n e s  a re  employed: two c i r c u i t s  from WSTF t o  Las Cruces,  NM, and two c i r c u i t s  from 
JSC t o  GSA i n  A u s t i n ,  TX. A l l  are  t e l e t y p e  c i r c u i t s  except  t h e  WSTF/Las Cruces,  NM, which are voice .  

........................................................... 3. Nontelephone communications 580 

a. Postage:  $450 thousand i s  r e q u i r e d  i n  1979 and accounts  f o r  t h e  l a r g e s t  p o r t i o n  of  t h i s  ca t ego ry .  

b. The remaining c o s t  of $130 thousand covers  t he  Western Union Lease c o s t s ,  DOD C l a s s i f i e d  Tele type  
Network Access c o s t s ,  TWX o r  message charges ,  UP1 Wire Se rv i ce  f o r  t he  Pub l i c  A f f a i r s  O f f i c e ,  and e i g h t  r a d i o  
networks . R F M  1-25 



1978 1979 
1977 Budget Cur ren t  Budget 

A c  t u a  1 E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

................................. 572 - B. P r i n t i n g  and Reproduction 724 500 685 - 

JSC's  b a s i c  p r i n t i n g  requirements  a r e  handled by main ta in ing  a n  o n s i t e  p r i n t i n g  p l a n t  opera ted  by J S C  
personnel .  Th is  p r i n t i n g  p l a n t  produces approximately  36,000,000 u n i t s  o f  p r i n t i n g  each year. I n  a d d i t i o n  t o  
t h i s  o n s i t e  p r i n t i n g  p l a n t ,  J S C  must a l s o  purchase  from p r i v a t e  f i rms ,  through Government P r i n t i n g  O f f i c e  c o n t r a c t s ,  
abou t  43,000,000 u n i t s  o f  p r i n t i n g  each year .  
ment t h a t  cannot  be  handled w i t h  t h e  o n s i t e  workload and o f t e n  i s  o f  a type  t h a t  cannot  b e  handled w i t h  t h e  
l i m i t e d  c a p a b i l i t y  of t h e  o n s i t e  equipment. 

This  purchased p r i n t i n g  i s  a combination o f  a n  overf low r e q u i r e-  

............................................ 8 14  - 806 - 659 831 - C. T r a n s p o r t a t i o n  

T r a n s p o r t a t i o n  f u n c t i o n s  a t  JSC i n v o l v e  seven workyears o f  suppor t  c o n t r a c t o r  e f f o r t  and i n c l u d e  a i r c r a f t  
maintenance,  ground v e h i c l e  maintenance,  and lease o f  t r u c k s  from General  Services Admin is t ra t ion  (GSA). The 
level o f  e f f o r t  i n  1979 w i l l  b e  t h e  same as 1978. 

D. I n s t a l l a t i o n  Common Serv ices  .............................. 4,502 4,889 4 ,441 5,019 

These services, r e q u i r i n g  164 workyears o f  s u p p o r t  c o n t r a c t o r  e f f o r t ,  suppor t  Center  Management and s t a f f  
a c t i v i t i e s ,  p r o v i d e  medical  services, and cover  v a r i o u s  i n s t a l l a t i o n  suppor t  services. The i n c r e a s e  from 1978 
r e f l e c t s  t h e  requirement  t o  p rov ide  12 months funding i n  1979 and t h e  f u l l  year  c o s t  o f  i n c r e a s e d  c o n t r a c t o r  
wage rates .  The leve l  o f  e f f o r t  does n o t  i n c r e a s e  i n  1979. 

........................................................... 1. Cente r  management and s t a f f  38 

Provides  f o r  p a t e n t  sea rches  and a p p l i c a t i o n s .  

2. Medical services.... .................................................................. 1,083 

This  a c t i v i t y  p rov ides  suppor t  i n  two main c a t e g o r i e s :  occupa t iona l  medicine,  and environmental  h e a l t h .  
Tota l  suppor t  c o n t r a c t o r  workyears r e q u i r e d  i s  39. 
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a .  Occupational medicine............ .................................................. 770 

Occupational  medicine c o n s i s t s  o f  o p e r a t i o n  of  t h e  JSC o n s i t e  c l i n i c ,  emergency a s s i s t a n c e  a t  
E l l i n g t o n  A i r  Force Base (FAFB), p rov id ing  JSC p h y s i c a l s  a t  Downey, C a l i f o r n i a ,  medical c o n s u l t a t i o n  and 
crew tes t  suppor t .  T o t a l  workyears are  2 6 .  

b. Environmental h e a l t h . .  ............................................................. 313 

Environmental h e a l t h  c o n s i s t s  of  i n d u s t r i a l  hygiene,  r a d i o l o g i c a l  h e a l t h ,  and a n  environmental  
h e a l t h  l a b  which r e q u i r e s  1 3  workyears.  

3.  I n s t a l l a t i o n  suppor t  s e r v i c e s  .......................................................... 3,898 

Included h e r e ,  r e q u i r i n g  125 workyears o f  suppor t  c o n t r a c t o r  e f f o r t ,  are  a l l  a d m i n i s t r a t i v e  suppor t  
s e r v i c e s  n o t  s p e c i f i c a l l y  i d e n t i f i e d  elsewhere.  Amng t h e s e  s e r v i c e s  a re  t h e  purchase  of  a d m i n i s t r a t i v e  s u p p l i e s  
and equipment, t h e  c a t a l o g i n g  of s u p p l i e s  and equipment, warehousing and s t o r a g e ,  moving and h a u l i n g ,  forms 
d i s t r i b u t i o n ,  v e h i c l e  d r i v e r s  and d i s p a t c h e r s ,  E l l i n g t o n  A i r  Force Base (EAFB) suppor t ,  and many smaller m i s -  
ce l l aneous  s e r v i c e s .  

................................... 1 , 691 a. A d m i n i s t r a t i v e  s u p p l i e s ,  materials  and equipment 

Included i n  t h i s  ca tegory  a re  s u p p l i e s ,  materials and equipment t h a t  are used t o  suppor t  t h e  
a d m i n i s t r a t i v e  f u n c t i o n s  a t  JSC and WSTF. 

b. Cata loging o f  s u p p l i e s  and equipment ............................................... 287 

Twenty workyears a re  r e q u i r e d  f o r  i d e n t i f i c a t i o n  and c a t a l o g i n g  r e q u e s t s  f o r  s u p p l i e s  i n t o  t h e  proper  
Federa l  Supply Groups, p l a c i n g  o r d e r s  on t h e  p roper  Federa l  Schedule C o n t r a c t s ,  mainta in ing a s t o r e s  s t o c k  
c a t a l o g ,  e t c .  

c .  Warehousing and s t o r a g e  ............................................................ 862 

s i x t y  workyears a re  needed t o  o p e r a t e  a c e n t r a l  r e c e i v i n g  depot  f o r  s u p p l i e s ,  a warehousing and 
s t o r a g e  f u n c t i o n  ( i n c l u d i n g  bonded s t o r a g e  and s t o r a g e  of  hazardous m a t e r i a l s )  and a s t o c k  i s suance  s e r v i c e .  

d. Moving and hau l ing  ................................................................. 547 

T h i r t y- e i g h t  workyears a r e  r equ i red  t o  handle  shipping and packing of s u p p l i e s  and equipment both  
l o c a l l y  and f o r  long d i s t a n c e  movement, moving and hau l ing  of i tems l o c a l l y ,  and d e l i v e r y  of  i t e m s  purchased 
from l o c a l  f i rms .  
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1979 ESTIMATES 

JOHN F. KENNEDY SPACE CENTER 

DESCRIPTION 

The John F. Kennedy Space Center  i s  l o c a t e d  approximately 50 m i l e s  east  of Orlando, F l o r i d .  The t o t a  land 
and water  area occupied by t h e  i n s t a l l a t i o n  i s  139,305 a c r e s .  NASA owns 82,943 a c r e s  of t h a t  t o t a l .  The re- 
mainder i s  comprised of t h e  Banana River  Causeway Easement (271 a c r e s ) ,  t he  Ind ian  River Causeway Easement 
(296 a c r e s ) ,  and Florida-owned submerged lands  w i th  Deed of Dedica t ion  (55,795 a c r e s ) .  

Expendable launch v e h i c l e  ope ra t ions  a r e  conducted a t  both the  A i r  Force E a s t e r n  T e s t  Range, Cape Canaveral 
A i r  Force S t a t i o n ;  and t h e  Western Test Range a t  Vandenberg A i r  Force Base, C a l i f o r n i a ,  which i s  loca t ed  6 m i l e s  
w e s t  of Lompoc, C a l i f o r n i a .  Space S h u t t l e  f l i g h t s  w i l l  begin a t  KSC i n  1979 and a t  Vandenberg i n  1983. 

me c a p i t a l  investment  a t  t h e  Kennedy Space Center  and t h e  Western T e s t  Range, i nc lud ing  f ixed  a s s e t s  i n  
p rog res s  and con t r ac to r- he ld  f a c i l i t i e s  a s  of  September 30, 1977, was $1,461,954,000. 

CENTER ROLES AND MISSIONS 

The Kennedy Space Center  (KSC) w a s  e s t a b l i s h e d  a t  Cape Canaveral ,  F l o r i d a ,  i n  J u l y  1962 t o  s e rve  as the  
primary NASA c e n t e r  f o r  t h e  t e s t ,  checkout ,  and launch of space  v e h i c l e s .  This  s i t e  w a s  chosen because of i t s  
unique geographica l  characteristics,  climate, l o c a l  growth c a p a b i l i t y ,  a c c e s s i b i l i t y ,  and a v a i l a b i l i t y .  The 
Center  has  s i n c e  grown t o  become t h e  major Free World launch s i t e  wi th  a unique c i v i l  s e r v i c e  s t a f f  of unpar- 
a l l e l e d  e x p e r t i s e  i n  t h e  f i e l d  of test ,  checkout ,  and launch of space  v e h i c l e s  and i n  t h e  des ign  of a s s o c i a t e d  
ground suppor t  equipment. The t e c h n i c a l  f a c i l i t i e s  developed a t  KSC r e p r e s e n t  a recognized n a t i o n a l  resource .  
The p r i n c i p a l  r o l e s  are: 

SDace Transnor t a t i on  Svstem (STS) Ground Onerat ions - i nc ludes  launch oDera t ions .  S o l i d  Rocket Rooster ( S R R )  
r e t r i e v a l ,  STS re furb ishment  and turnaround,  Levels  I and I1 i n t e g r a t i o n ,  Spacelab Level I11 i n t e g r a t i o n ,  
i n t e g r a t e d  l o g i s t i c s  and t r a n s p o r t a t i o n  and pos t l and ing  o p e r a t i o n s ,  and f l i g h t  l i n e  medical and biomedical  
support  . 

I STS Sus t a in ing  Engineering - i nc ludes  con f igu ra t ion  management, o p e r a t i o n a l  hardware accommodations and 
modi f ica t ions .  
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Expendable Vehicle Launch Operations - includes launch preparations, checkout, and range safety for the I 
current inventory of launch vehicles. 

- -  

SUMMARY OF RESOURCES REQUIREMENTS 

FUNDS I 

1977 
Actual 

I. Personnel and Related Costs ......................... 60,962 

11. Travel .............................................. 2,230 

111. Facilities Services ................................. 25,321 

IV. Technical Services. ................................. 6,015 

V. Management and Operations ........................... 15,214 

Total, Fund requirements .......................... 109.742 

1978 
Budget Cur r en t 

Estimate Estimate 
(Thousands of Dollars) 

61,817 65 , 608 

2,418 2,412 

25,056 23,967 

5,564 6,195 

15,286 14 , 367 

110.141 112.549 

1979 
Budget 

Estimate 

66,705 

2,338 

27,906 

6,182 

15 , 300 

118.431 
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1977 
Actual 

Direct Positions 

Space Transportation Systems ........................... 
Space shuttle ........................................ 
Expendable launch vehicles ........................... Space flight operations .............................. 

Space Sciences ......................................... 
Life sciences ........................................ 

Space and Terrestrial Applications ..................... 
Space applications ................................... 
Technology utilization ............................... 

Subtotal. direct positions ....................... 
Center Management and Operations Support Positions ....... 

Total. permanent positions ........................... 

1. 652 

1. 083 
398 
171 

3 

3 

18 

13 
5 

1. 673 

557 

2.230 
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PROGRAM DE SCRIPTION 

SPACE SHUTTLE 1,089 Permanent P o s i t i o n s  (C iv i l  Serv ice )  

Major The Kennedy Space Cente r  h a s  been ass igned  t h e  Launch and Landing P r o j e c t  of t h e  Space S h u t t l e  program. 
r o l e s  f o r  t h e  accomplishment o f  t h i s  r e s p o n s i b i l i t y  i n c l u d e  launch systems development and STS ground o p e r a t i o n s .  
I n  t h e  performance of  t h e s e  r o l e s ,  1979 w i l l  r e p r e s e n t  t h e  per iod  o f  g r e a t e s t  a c t i v i t y  a t  KSC s i n c e  completion of 
t h e  Apol lo  program. 
r o c k e t  b o o s t e r s ,  checkout and launch o f  t h e  f i r s t  manned o r b i t a l  f l i g h t  i n  1979. P r e p a r a t i o n  w i l l  b e  i n  p r o g r e s s  
f o r  a d d i t i o n a l  o r b i t a l  test  f l i g h t s  dur ing  1979. 

O r b i t e r  102 w i l l  b e  d e l i v e r e d  f o r  i n t e g r a t i o n  and s t a c k i n g  wi th  t h e  e x t e r n a l  t ank  and s o l i d  

Cons t ruc t ion  o f  new launch suppor t  f a c i l i t i e s  and modi f ica t ion  of  e x i s t i n g  f a c i l i t i e s  w i l l  c o n t i n u e  i n  1979. 
I n s t a l l a t i o n  and checkout of  suppor t  equipment i n  p r e p a r a t i o n  f o r  scheduled f l i g h t s  w i l l  a l s o  t a k e  p lace .  
f a c i l i t i e s  involved are: 

Major 

O r b i t e r  Landing F a c i l i t y  (OW) 

Ground suppor t  equipment i n s t a l l a t i o n  and checkout w i l l  b e  completed and t h e  i n s t a l l a t i o n  o f  o p e r a t i o n a l  
t e l e v i s i o n  (OW) s t a r t e d .  These systems w i l l  suppor t  S h u t t l e  l and ings  a f t e r  t h e  f o u r t h  o r b i t a l  f l i g h t  t e s t .  

O r b i t e r  Process ing  F a c i l i t y  (OPF) 

I n t e g r a t i o n  and checkout o f  hypergol  systems i n  t h e  Low Bay and High Bay 1 w i l l  b e  completed i n  t i m e  f o r  
O r b i t a l  F l i g h t  T e s t  (OFT) 1. Support equipment i n t e g r a t i o n  and checkout i n  High Bay 2 w i l l  commence. 

Vehic le  Assembly Bui ld ing  (VAB) 

Modi f ica t ion  o f  suppor t  systems and equipment i n  p r e p a r a t i o n  f o r  f u l l  S h u t t l e  opera t ions .  

Mobile Launcher P la t fo rms  (MLP) 

MLP 1 becomes o p e r a t i o n a l  i n  1979 w i t h  construction/modification o f  MLP 2 ongoing. 

Sol id  Rocket Boos te r  (SRB) Disassembly B u i l d i n g  

I n t e g r a t i o n  and checkout o f  t h e  suppor t  equipment i n s t a l l e d  i n  t h i s  f a c i l i t y  w i l l  b e  completed and t h e  
a c t i v i t y  o p e r a t i o n a l  i n  1979. 
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Support  equipment i n t e g r a t i o n  and checkout w i l l  b e  completed. 

I n  a d d i t i o n  t o  a c t i v i t y  invo lv ing  major f a c i l i t i e s ,  KSC i s  a l s o  r e s p o n s i b l e  f o r  t h e  des ign ,  a c q u i s i t i o n  and 
i n s t a l l a t i o n  o f  equipment t o  b e  used i n  suppor t  of  t h e  S h u t t l e .  
des igned by KSC c o n t r a c t o r s ,  b u t  a l s o  t h a t  t o  b e  s u p p l i e d  by t h e  development c o n t r a c t o r s  as p a r t  o f  t h e i r  
f l i g h t  v e h i c l e  c o n t r a c t .  
f o r  r e u s e  on t h e  S h u t t l e  program. 

This  i n c l u d e s  n o t  o n l y  t h a t  equipment t o  b e  

KSC i s  a l s o  r e s p o n s i b l e  f o r  t h e  refurbishment  o f  s e l e c t e d  e x i s t i n g  s u p p o r t  equipment 

A new c a t e g o r y  o f  suppor t  equipment i s  t h e  Launch Process ing  System (LPS). This automated checkout system, 
conceived and developed by KSC i s  a major innova t ion  i n  t h e  checkout and launch o f  s o p h i s t i c a t e d  space v e h i c l e s .  
This system w i l l  n o t  o n l y  p rov ide  automated checkout c a p a b i l i t y  f o r  t h e  S h u t t l e  v e h i c l e ,  b u t  a l s o  p r o v i d e s  
eng ineer ing  d a t a  f o r  o p e r a t i o n s  and management d e c i s i o n s .  It w i l l  become o p e r a t i o n a l  f o r  o r b i t a l  t e s t  f l i g h t s .  

SPACE FLIGHT OPERATIONS 434 Permanent P o s i t i o n s  ( C i v i l  S e r v i c e )  

The conduct o f  t h e  space f l i g h t  o p e r a t i o n s  program a t  KSC i n c l u d e s  Spacelab,  I n t e r i m  Upper S t a g e s ,  Payload 
s u p p o r t  and mul t imiss ion  suppor t  t h a t  may be  ass igned  f o r  S h u t t l e  f l i g h t  o p e r a t i o n s .  

KSC h a s  a r o l e  i n  t h e  Spacelab program similar t o  t h a t  of  t h e  S h u t t l e ;  t h a t  i s ,  KSC i s  r e s p o n s i b l e  f o r  launch 
s i t e  development and f o r  ground o p e r a t i o n s .  
c a l  d e s i g n  and q u a l i f i c a t i o n  review s t a r t i n g  i n  1978 and d e l i v e r y  o f  t h e  eng ineer ing  model i n  1979. 
f l i g h t  u n i t  w i l l  b e  d e l i v e r e d  t o  NASA i n  t h e  l a t t e r  p a r t  o f  1979. 
t i o n a l  t a s k  o f  a n a l y t i c a l  eng ineer ing .  
mounted on o r  i n  t h e  Spacelab are compat ible  w i t h  t h e  Spacelab,  w i t h  each o t h e r ,  and w i t h  s a f e t y  requirements  
w i l l  t r a n s f e r  t o  KSC f o r  t h e  t h i r d  Spacelab miss ion.  

P r e p a r a t i o n  f o r  Spacelab a c t i v i t y  i n  1979 w i l l  beg in  w i t h  t h e  c r i t i -  
The Spacelab 

I n  a d d i t i o n ,  KSC must p r e p a r e  f o r  t h e  a d d i-  
R e s p o n s i b i l i t y  f o r  t h i s  t a s k  o f  ensur ing  t h a t  t h e  experiments which a r e  

Under c u r r e n t  p l a n s  t h e  Spinning So l id  Upper Stages  (SSUS) w i l l  be  developed, checked o u t  and mated t o  a 
payload by t h e  SSUS commercial developer .  
payload c a n i s t e r  and then  i n t o  t h e  S h u t t l e  payload bay. 

KSC w i l l  have r e s p o n s i b i l i t y  f o r  i n t e g r a t i o n  of  t h e  SSUS and i t s  

KSC w i l l  p rov ide  f a c i l i t i e s  and suppor t  t o  t h e  v a r i o u s  payload developers  and exper imenters  dur ing  p rocess ing  
a t  KSC. Thus, KSC, i n  c o n s o r t  w i t h  o t h e r  NASA o r g a n i z a t i o n s  must ana lyze  p o t e n t i a l  payload requ i rements ,  
i d e n t i f y  payload f a c i l i t y  c a p a b i l i t y  a t  KSC, and p r e p a r e  documentation f o r  p o t e n t i a l  payload u s e r s .  
exper ience gained dur ing  t h e  Expendable Launch Vehic le  program, KSC w i l l  monitor t h e  payload a c t i v i t y  from con- 
c e p t i o n ,  p a r t i c i p a t e  i n  d e s i g n  reviews t o  e n s u r e  c o m p a t i b i l i t y  w i t h  KSC f a c i l i t i e s ,  and prov ide  suppor t  
coord ina t ion  dur ing  t h e  payload checkout and launch a t  KSC. 

Based on 
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The pr imary a c t i v i t y  i n  1979 w i l l  be i n  t he  i n t e g r a t i o n  and checkout of suppor t  equipment r equ i r ed  i n  t h e  
i n t e r f a c i n g  o f  payloads w i t h  t h e  STS. 

The second major r o l e  f o r  KSC i n  the  S h u t t l e  program i n  a d d i t i o n  t o  ground system development i s  t h a t  of  ground 
ope ra t ions .  This  i nc ludes  t h e  t e s t  and checkout o f  each f l i g h t  element as  i t  arr ives a t  KSC f o r  development 
f l i g h t  t e s t i n g ,  t h e  i n t e g r a t i o n  o f  t h e  s e v e r a l  e lements  ( O r b i t e r ,  E x t e r n a l  Tank, So l id  Rocket Boos te r )  i n t o  t h e  
S h u t t l e  v e h i c l e  and i n t e g r a t e d  t e s t i n g  of  t h e  s tacked  c o n f i g u r a t i o n ,  p r o p e l l a n t  loading ,  and launch. Subsequent 
t o  l and ing ,  KSC w i l l  r e f u r b i s h  t h e  O r b i t e r  i n  p r e p a r a t i o n  f o r  t h e  next  mission. Also included i s  re t r ieva l ,  
disassembly,  and re furb ishment  o f  t h e  expended s o l i d  r o c k e t  boos t e r s .  Since the  i n i t i a l  o r b i t a l  f l i g h t  t e s t  
launches w i l l  land a t  Dryden F l i g h t  Research Center  (DFRC), p rov i s ions  w i l l  be  made f o r  t h e  f e r r y i n g  o f  t h e  
O r b i t e r  back t o  KSC ( f o r  maintenance and launch) .  

The upper  s t a g e s  c o n s i s t  o f  t h e  I n t e r i m  Upper Stage (IUS) and the  Spinning Sol id  Upper Stage (SSUS). Both a r e  
expendable,  p ropu l s ive  s t a g e s  intended f o r  use  i n  t h e  development of  S h u t t l e  t r a n s p o r t e d  payloads t o  h igh  energy 
o r b i t s  n o t  a t t a i n a b l e  by t h e  S h u t t l e  a lone .  

The I n t e r i m  Upper S tage  (IUS) i s  be ing  developed by t h e  A i r  Force and w i l l  be o p e r a t i o n a l  i n  1980. KSC w i l l  
be  r e s p o n s i b l e  f o r  mating t h e  Spacec ra f t  t o  t h e  IUS. C r i t i c a l  des ign  review o f  t h e  IUS i n t e g r a t i o n  a c t i v i t i e s  
w i l l  be  conducted i n  e a r l y  1979 wi th  t h e  f i r s t  d e l i v e r y  of  hardware i n  la te  1979. 

EXPENDABLE LAUNCH VEHICLES 131 Permanent P o s i t i o n s  ( C i v i l  Se rv i ce )  

KSC i s  r e s p o n s i b l e  f o r  t h e  launch p r e p a r a t i o n  and checkout o f  t h e  c u r r e n t  i nven to ry  of  expendable launch 
v e h i c l e s .  This inc ludes  t h e  A t l a s  Centaur and Delta. Launches a t  both t h e  Eas t e rn  Test Range and t h e  Vandenberg 
A i r  Force Base are t h e  r e s p o n s i b i l i t y  of  KSC. 

LIFE SCIENCES 3 Permanent P o s i t i o n s  (Civil  Se rv i ce )  

I n  1979 t h e  Kennedy Space Center  w i l l  con t inue  i t s  suppor t  r o l e  i n  t h e  d e f i n i t i o n ,  development, and 
i n t e g r a t i o n  of  biomedical  experiments  i n t o  S h u t t l e  payloads f o r  l i f e  s c i ences  r e sea rch .  These experiments  are 
designed t o  u se  t h e  environment of  space  to  accomplish medical and b i o l o g i c a l  r e sea rch  f o r  b e n e f i t  of man through 
t echno log ica l  advancement o f  t h e  s t a t e  -of - the  -art. 
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SPACE APPLICATIONS 1 2  Permanent P o s i t i o n s  ( C i v i l  s e r v i c e )  

I n  t h e  f i e l d  o f  E a r t h  Resources, KSC w i l l  con t inue  i n  1979 w i t h  t h e  development of  remote sens ing  a p p l i c a t i o n s  
i n v o l v i n g  thermal p o l l u t i o n ,  and i n  developing methods of  sens ing  and p r e d i c t i n g  areas of  crop f r e e z e  f o r  t h e  
F l o r i d a  C i t r u s  Indus t ry .  

I n  t h e  area of  s p e c i a l i z e d  a p p l i c a t i o n  t a s k s ,  KSC w i l l  be  performing s t u d i e s  r e l a t e d  t o  requirements ,  
procedures ,  and techniques  of p rocess ing  space  a p p l i c a t i o n s  payloads f o r  Spacelab. 

TECHNOLOGY UTILIZATION 5 Permanent P o s i t i o n s  (Civi l  Service)  

The o b j e c t i v e s  o f  t h e  Technology U t i l i z a t i o n  program a t  KSC a re  t o  encourage t h e  use  o f  and t o  e x p e d i t e  t h e  
a p p l i c a t i o n  of  new NASA technology i n  o t h e r  s e c t o r s ,  and t o  impart  a b e t t e r  unders tanding of  t h e  technology 
t r a n s f e r  p rocess  and i t s  p o t e n t i a l  impacts .  

CENTER MANAGEMENT AND OPERATIONS SUPPORT 533 Permanent P o s i t i o n s  (Civi l  Se rv ice )  

Center  Management and Opera t ions  Support i s  de f ined  as t h e  suppor t  o r  services being provided t o  a l l  Kennedy 
The c i v i l  Space Center  o r g a n i z a t i o n s  which cannot be  d i r e c t l y  i d e n t i f i e d  t o  a b e n e f i t t i n g  program o r  p r o j e c t .  

service pe r sonne l  involved a r e :  

D i r e c t o r  and S t a f f  - The Center  D i r e c t o r ,  Deputy D i r e c t o r  and the  immediate s t a f f ,  e .g .  Legal ,  P a t e n t  Counsel,  
Equal Oppor tuni ty ,  Planning and A n a l y s i s ,  Pub l i c  A f f a i r s  ( i n c l u d e s  o p e r a t i o n  o f  t h e  V i s t i o r s  Informat ion Center  
and i t s  r e l a t e d  NASA t o u r s  a c t i v i t y ) ,  and Safe ty .  

Management Support - Inc ludes  a wide range o f  a c t i v i t y  ca tegor ized  as management suppor t  f o r  programs and 
f u n c t i o n a l  o r g a n i z a t i o n s  f o r  t h e  e n t i r e  Center .  S p e c i f i c  func t ions  inc lude  r e s o u r c e  and budget  management, 
program c o n t r o l ,  c o n t r a c t i n g  and procurement, personnel  management, p roper ty  management, f i n a n c i a l  management 
r e s o u r c e  c o n t r o l  and management in fo rmat ion  systems and a n a l y s i s ,  

Opera t ions  Support - This  i s  a broad spectrum o f  a c t i v i t y  t h a t  i s  requ i red  t o  mainta in  and o p e r a t e  f a c i l i t i e s ,  
b u i l d i n g s ,  and equipment; and t o  provide  t h e  normal housekeeping s e r v i c e s  and l o g i s t i c s  suppor t  f o r  t h e  
personnel  who manage and conduct t h e  a f f a i r s  of t h e  Center .  S p e c i f i c  a c t i v i t i e s  a r e :  

Maintenance and o p e r a t i o n  o f  a l l  b u i l d i n g s  and f a c i l i t i e s  
Data p rocess ing  and computer suppor t  

MARSHM.l __ .  . 
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R e l i a b i l i t y  and q u a l i t y  a s s u r a n c e  
Centerwide s e c u r i t y  and p r o t e c t i o n  
F i r e  p r o t e c t i o n  
Cus tod ia l  services 
L o g i s t i c s  suppor t  i n c l u d i n g  t r a n s p o r t a t i o n ,  s u p p l i e s ,  e tc .  
Medical care o f  employees 
Photographic and g r a p h i c  suppor t  

PERSONNEL AND RELATED COSTS 
1978 1979 

1977 Budget Cur ren t  Budget 
Ac tua l  E s t i m a t e  E s t i m a t e  E s t i m a t e  

(Thousands of D o l l a r s )  

............................... 61,817  65 ,608  66 .705  I. PERSONNEL AND REIATED COSTS 60.962 

Bas is  of Fund Requirement 
A .  Compensation and B e n e f i t s  

1. Compensation 

a .  Permanent p o s i t i o n s  ............................... 54,304  

24 a 

...................................... 
............................ 

................ 
b. Nonpermanent 646 

127 c .  Reimbursable d e t a i l e e s  
d.  Overtime and o t h e r  compensation... 

S u b t o t a l ,  Compensation ............................ 55,325  

2. B e n e f i t s  .............................................. 5,278 

S u b t o t a l ,  Compensation and B e n e f i t s .  ................ 60,603  

B. Support ing Costs  

................................. .................................... 1. T r a n s f e r  o f  personnel  157 
202 2 .  Personnel  t r a i n i n g  - 

........................ S u b t o t a l ,  Supporting Costs..  359 

T o t a l ,  Personnel  and Re la ted  Costs. . . . . . . . . . . . . .  ...... 60,962  

54 ,770  
785 
139 
355 

56 ,049  

5,427 

61 ,476  

116  
225 

341  

- 

61,817  

5 8 , 4 6 4  
743  
1 7 9  
252 

59 ,638  

5,705 

65 , 343 

160  
105  

265 

- 

65,608  

58 , 836 
84  1 
179 
442  

6 0 , 2 9 8  

5 ,874  

66 ,172  

258 
275 - 
533 

66 .705  
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1978 1979 
1977 Budget Cur ren t  Budget 

Ac tua l  E s t i m a t e  E s t i m a t e  Estimate 
(Thousands of  D o l l a r s )  

A. Compensation and B e n e f i t s  ................................. 60,603 61,476 65 , 343 66 , 172 

1. ........................................ 55 , 325 56 , 049 59 , 638 60 , 298 

a .  Permanent p o s i t i o n s  ............................... 54,304 54 , 770 58 , 464 58,836 

The funds shown above w i l l  suppor t  2,207 permanent p o s i t i o n s  i n  1979. Permanent pe rsonne l  
s t a f f i n g  w i l l  i n c r e a s e  from 1978 w i t h  t h e  a d d i t i o n  of 2 1  personnel  t o  suppor t  t h e  development f l i g h t s .  

Basis of  Cost  f o r  Permanent P o s i t i o n s  

I n  1979 t h e  c o s t  of permanent p o s i t i o n s  w i l l  b e  $58,836,000. The i n c r e a s e  r e s u l t s  from t h e  fo l lowing  

Cost  o f  permanent p o s i t i o n s  i n  1978. ........................................................... 58,464 

Cost  i n c r e a s e  i n  1979....... ................................................................... 1,473 
P a r t i a l  y e a r  e f f e c t  of  new p o s i t i o n s  i n  1979.. ......................................... +158 

P a r t i a l  y e a r  e f f e c t  of  1979 actions. . . . . . . . . .  ........................................ +623 
Within g rade  advances and career development: 

F u l l  y e a r  e f f e c t  o f  1978 a c t i o n s .  .................................................... +614 
F u l l  y e a r  e f f e c t  o f  1978 pay i n c r e a s e s  ................................................. +74 
Change i n  re imbursable  a c t i v i t y  ........................................................ +4 

Cost d e c r e a s e  i n  1979.. .................................................................. 
F u l l  y e a r  e f f e c t  of  1978 act ions . . . . . .  ............................................... -940 
P a r t i a l  y e a r  e f f e c t  o f  1979 a c t i o n s . .  ................................................ -161 

-1 , 101 
Turnover sav ings  and a b o l i s h e d  p o s i t i o n s :  

Cost  o f  permanent p o s i t i o n s  i n  1979.......... .................................................. 58.836 



1978 1979 
1977 Budget Cur ren t  Budget 

Ac tua l  E s t i m a t e  Estimate Estimate 
(Thousands of D o l l a r s )  

b. Nonpermanent p o s i t i o n s  

.......................................... ..................................... 64 6 785 743 84 1 1. c o s t  
2. Workyears 87 103 93 103 

The i n c r e a s e  from t h e  1978 estimate to  t h e  1979 estimate i s  r e q u i r e d  t o  b r i n g  temporary 
programs back t o  t h e  planned level .  The level  o f  103 workyears i s  d i s t r i b u t e d  t o  t h e  fol lowing programs: 

D i s t r i b u t i o n  of  Nonpermanent Workyears 

Programs Workyears 

45 
15 
2 1  
22 

Cooperat ive  t r a i n i n g  programs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Summer programs.. 
Youth o p p o r t u n i t y  programs....................... 
Other  t emporar ies  

........................................................... ........................... 

........................................................... - 

..................................................................... 103 T o t a l  - 

.......................... 127 139 179 179 c. Reimbursable d e t a i l e e s . .  

I n c l u d e s  funding f o r  s e r v i c e s  o f  f ive eng ineers  and one l o g i s t i c i a n  who w i l l  p a r t i c i p a t e  i n  S h u t t l e  
development, i . e . ,  m a i n t a i n a b i l i t y  and f l i g h t  t e s t  support .  
Department of Defense because o f  t h e i r  s p e c i a l  e x p e r t i s e  i n  a r e a s  such a s  r e t r i e v a l  s h i p s  and l o g i s t i c s ,  to 
he lp  i n  t h e  S h u t t l e  p lann ing  and development phases.  

These employees a r e  d e t a i l e d  t o  KSC from t h e  

................ 248 355 252 442 d. Overtime and o t h e r  compensation... 

The i n c r e a s e  i n  over t ime  estimates from 1978 t o  1979 i s  r e q u i r e d  t o  meet t h e  i n c r e a s e d  schedule  
demands f o r  p r e p a r a t i o n  and checkout ac t iv i t i e s  f o r  launch o f  t h e  f i r s t  STS v e h i c l e  which arrives a t  t h e  
beginning of 1979. 
a c t i v i t i e s  could b e  done w i t h  a s i n g l e  s h i f t .  

A two- sh i f t  o p e r a t i o n  w i l l  b e g i n  w i t h  a r r i v a l  of t h e  f l i g h t  hardware whereas p rev ious  
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1978 1979 
1977 Budget Cur ren t  Budget 

Estimate E s t i m a t e  E s t i m a t e  -- A c t u a l  
(Thousands of  D o l l a r s )  

2. B e n e f i t s  .............................................. 5,278 5,427 5,705 5,874 

Category of  Cost: 

...................... C i v i l  S e r v i c e  Ret i rement  Fund... 3,821 3,862 4 ,063  4,177 
Employee l i f e  insurance  245 261 261 266 
Employee h e a l t h  i n s u r a n c e  1 ,039 1 , 073 1 , 082 1,120 
Workman's compensation 1 1 2  191 19 2 19 2 
FICA.. ................................................ 14 27 22 24 
I n c e n t i v e  awards 40 13 73 95 
Severance pay......................................... 7 --- 12 --- 

............................... ............................. ................................ 
...................................... 

-- 
T o t a l  ............................................... 5.278 5.427 5.705 5.874 

The i n c r e a s e  from t h e  1978 budget e s t i m a t e  t o  t h e  1978 c u r r e n t  e s t i m a t e  i s  due t o  t h e  e f f ec t  o f  pay 
The i n c r e a s e  from 1978 t o  1979 i s  p r i m a r i l y  due t o  t h e  a d d i t i o n  of  21 p o s i t i o n s  planned i n  i n c r e a s e s .  

1979. 

B .  Support ing Costs .......................................... 3 59 - 34 1 - 265 - 533 - 

................................. 1. T r a n s f e r  o f  pe rsonne l  157 116 160 258 

The i n c r e a s e  i n  t r a n s f e r  o f  pe rsonne l  from 1978 t o  1979 i s  due t o  t h e  rec ru i tment  and t r a n s f e r  o f  t h e  
a d d i t i o n a l  pe rsonne l  t o  suppor t  t h e  p r e p a r a t i o n ,  payload s u p p o r t ,  and launch of  t h e  S h u t t l e  O r b i t e r .  The 1979 
estimate prov ides  f o r  62 r e l o c a t i o n s  a t  a n  average  of  $4,200 each. 
pe rsonne l  b u i l d u p  from 2,186 t o  2,207 p o s i t i o n s .  

The i n c r e a s e  r e s u l t s  from t h e  permanent 

.................................... 202 225 10 5 275 2. Personnel  t r a i n i n g  

The i n c r e a s e  i n  personne l  t r a i n i n g  from 1978 t o  1979 is  t o  r e s t o r e  t h e  t r a i n i n g  requirements  a f t e r  a 
management d e c i s i o n  t o  reduce t h e  level i n  1978 t o  p rov ide  funds f o r  c o s t  i n c r e a s e s  i n  o t h e r  areas. 
funds provide t h e  means t o  main ta in  p r o f i c i e n c y  i n  v a r i o u s  s k i l l s ,  t o  p rov ide  t h e  necessa ry  t r a i n i n g  f o r  those  
employees w i t h  t e c h n o l o g i c a l  e x p e r t i s e  t o  keep a b r e a s t  of t h e  s ta te- of- the- ar t  i n  t h e i r  r e s p e c t i v e  f i e l d s ,  and 
t o  meet career development needs.  

These 
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TRAVEL -~ 

1978 1979  
Budget 1977 Budget Cur ren t  

A c  tua  1 E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

11. TRAVEL................... ................................ 2 230 2 , 4 1 8  2 ,412 2 , 3 3 8  

Basis of Fund Requirements 

A .  Program Trave l  ............................................ 1 , 3 7 3  1 , 3 1 7  1 , 3 5 4  1 , 2 7 4  

B. S c i e n t i f i c  and Technical  Development ...................... 14 17 22 24 

................................. 1 040 C. Management ?nd Opera t ions  843 1 084  1 ,036  A- 

T o t a l ,  Trave l  ........................................... 2.230 2 .418 -- 2.412 2 .338 -- 

A .  Program Trave l  ............................................ 1 ,373  1 ,317  1 354 1 , 2 7 4  

Program t rave l  i s  d i r e c t l y  r e l a t e d  t o  t h e  accomplishment of t h e  C e n t e r ' s  miss ion and accounts  f o r  55 p e r c e n t  
of t h e  t ravel  budget.  Approximately 2 ,750  t r i p s  w i l l  b e  r e q u i r e d  t o  c a r r y  o u t  t h e  Kennedy Space Center  r e s p o n s i -  
b i l i t i e s  i n  t h i s  ca tegory .  Program travel h a s  r e f l e c t e d  t h e  C e n t e r ' s  involvement i n  t h e  des ign  and manufacturing 
o f  S h u t t l e  ground system equipment, d e s i g n  and c o n s t r u c t i o n  o f  S h u t t l e  f a c i l i t i e s ,  and t h e  a c t i v a t i o n  of systems 
manufactured a t  o f f - s i t e  l o c a t i o n s .  During 1979,  o u r  e f f o r t  w i l l  s h i f t  t o  test  and checkout o f  t h e  O r b i t e r  and 
launch systems l e a d i n g  t o  t h e  f i r s t  manned o r b i t a l  f l i g h t .  Ex tens ive  travel t o  development Cen te r s  and manu- 
f a c t u r e r s '  s i tes  w i l l  b e  necessa ry  t o  r e s o l v e  problem areas and a s s u r e  t h e  o p e r a t i o n  c a p a b i l i t y  o f  a l l  systems 
f o r  which KSC i s  r e s p o n s i b l e .  KSC w i l l  t ravel f o r  payload requirements  v a l i d a t i o n  and payload development and 
f o r  o r b i t e r  f l i g h t  k i t  development and manufacturing.  

The r e d u c t i o n  from 1978  t o  1979  r e f l e c t s  t h e  completion of t h e  S h u t t l e  Approach and Landing T e s t  a t  t h e  
Dryden F l i g h t  Research Center  and t h e  reduced travel r e q u i r e d  dur ing  t h e  d e a c t i v a t i o n  p rocess .  

...................... 24 22 17  14 - - - B. S c i e n t i f i c  and Techngcal Developmen2 - 

S c i e n t i f i c  and t e c h n i c a l  development t ravel  permi t  employees t o  p a r t i c i p a t e  i n  meetings and t e c h n i c a l  
seminars w i t h  o t h e r  r e p r e s e n t a t i v e s  o f  t h e  ae rospace  community. This p a r t i c i p a t i o n  a l lows  them t o  b e n e f i t  
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f r o m  exposure t o  t e c h n o l o g i c a l  advances o u t s i d e  KSC, as w e l l  as t o  p r e s e n t  bo th  accomplishments and problems t o  
t h e i r  a s s o c i a t e s .  
t h e  Government. 

Many of  t h e  meet ings  a re  working pane l s  convened to  s o l v e  c e r t a i n  problems f o r  t h e  b e n e f i t  o f  
It i s  planned t h a t  1979 t ravel  f o r  t h i s  ca tegory  w i l l  be e s s e n t i a l l y  t h e  same as 1978. I 

1978 1979 
1977 Budget Cur ren t  Budget 

Ac tua l  E s t i m a t e  Estimate E s t i m a t e  
(Thousands of  D o l l a r s )  

................................. 843 - C. Management and Opera t ions  1 , 084 1,036 1 ,040 

Management and o p e r a t i o n s  travel i s  used f o r  t h e  d i r e c t i o n  and c o o r d i n a t i o n  of g e n e r a l  management matters. 

Approximately 
It i n c l u d e s  travel i n  such areas as personne l ,  f i n a n c i a l  management and procurement a c t i v i t i e s ;  travel o f  t h e  
C e n t e r ‘ s  top management t o  NASA Headquar ters ,  and o t h e r  NASA Cente r s ;  and l o c a l  t r a n s p o r t a t i o n .  
990 t r i p s  a re  planned f o r  1979, and w i l l  b e  a t  t h e  same level as i n  1978. 

FACILITIES SERVICES - 
Kennedy Space Cente r  (KSC) i s  l o c a t e d  on 139,305 acres of grounds and a complex o f  f a c i l i t i e s  which a r e  mainly 

made up o f  test  and o f f i c e  type  b u i l d i n g s  as w e l l  a s  launch o p e r a t i o n s  f a c i l i t i e s .  
5,100,000 g r o s s  square  f e e t  o f  b u i l d i n g  space i n c l u d i n g  13 major b u i l d i n g s .  
n i c a l  f a c i l i t i e s .  
o n s i t e .  

Th is  complex encompasses 
A l s o  included a re  14 major t e c h-  

This p l a n t  s u p p o r t s  a n  average  d a i l y  on-Center popula t ion  o f  7,500 to  8,100 personne l  
Many of  t h e  t e s t  f a c i l i t i e s  are  u t i l i z e d  dur ing  off- peak hours  o r  on more than  one s h i f t .  

The budget estimate a l s o  i n c l u d e s  p l a n t  needs  a t  i t s  component i n s t a l l a t i o n ,  t h e  Vandenberg A i r  Force Base. 

111. FACILITIES SERVICES ..................................... za 25.056 --- 23.967 27,906 

Basis of  Fund Requirements 

................................... A. Ren ta l  of Real P r o p e r t y  1 2 3 10 
B. Maintenance and Re la ted  Services 

........................................... ............................................. 6,406 7 , 186 7,343 1. F a c i l i t i e s .  8,908 
2. Equipment 617 632 553 603 

............................................ 7,038 7,739 7,946 S u b t o t a l  9,525 
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1978 
1977 Budget Current  

Ac tua  1 E s t i m a t e  E s t i m a t e  Es t ima te  
(Thousands of  D o l l a r s )  

C. Custod i a l  S e r v i c e s  ........................................ 7.412 9.133 7.576 

D. U t i l i t y  Serv ices .  ......................................... 8,383 8,883 8,647 

........................... 23.967 T o t a l ,  F a c i l i t i e s  Serv ices . . .  25.056 25.321 

................................ 5 2 1 - - A. Rental of  Real Property. . .  - 
This  provides  f o r  t h e  r e n t a l  o f  o f f - s i t e  f a c i l i t i e s  f o r  news and r e c e p t i o n  c e n t e r  a c t i v i t i e s  a s s o c i a t e d  wi th  

launches.  The i n c r e a s e  i n  1979 r e f l e c t s  t h e  needs o f  t h e  S h u t t l e  launch a c t i v i t i e s ,  i nc lud ing  t h e  f i r s t  manned 
o r b i t a l  f l i g h t  tes t  of  t he  Space S h u t t l e .  

......................... 7 739 B. Maintenance and Rela ted  Services. 9,525 7,038 1- 

1. F a c i l i t i e s  ............................................ 8,908 6,406 7,186 

This  a c t i v i t y  involves  t h e  o p e r a t i o n s  and maintenance o f  a p p l i c a b l e  f a c i l i t i e s  a t  KSC,  Cape Canaveral 
A i r  Force S t a t i o n ,  and Vandenberg A i r  Force Base. The s i z e ,  complexi ty  and wide geographica l  d i s p e r s i o n  o f  
t h e s e  f a c i l i t i e s  p l a c e s  heavy demands on f a c i l i t i e s  s e r v i c e s .  The s l i g h t  i n c r e a s e  i n  t he  1979 budget  e s t i m a t e  
as  compared t o  t h e  1978 c u r r e n t  e s t i m a t e  i s  due to  a combination of  l a b o r  rate  i n c r e a s e s  and reduced a v a i l a-  
b i l i t y  o f  p r i o r  yea r  r e sou rces ,  p a r t i a l l y  o f f s e t  by a r educ t ion  of  one workyear a t  Vandenberg A i r  Force  Base. 

a. Maintenance and o p e r a t i o n  of  f a c i l i t i e s  (118 workyears) ........................... 
This  a c t i v i t y  i n c l u d e s ,  i n  a d d i t i o n  t o  the  normal ac t iv i t i e s  a s s o c i a t e d  wi th  f a c i l i t y  maintenance 

o r  management o f  d i r e c t  maintenance personnel ,  t he  r e s p o n s i b i l i t i e s  f o r  management o f  real  estate r e c o r d s  and 
l i k e  m a t t e r s ,  space  u t i l i z a t i o n ,  u t i l i t y  r a t e  s tudy  and a n a l y s i s  as w e l l  as c o r r o s i o n  c o n t r o l  and ca thod ic  
p r o t e c t i o n  a c t i v i t i e s .  

I n  a d d i t i o n ,  t h e r e  are minor f a c i l i t y  r e l a t e d  s e r v i c e s  f o r  such i t e m s  as payment o f  c e r t i f i c a t i o n  
fees f o r  f a c i l i t y  maintenance a t  Vandenberg AFB, and i n t e r n a l  moves of personnel  and r e l a t e d  p l a n t  r ea r r ange-  
ments. 
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1978 1979 
1977 Budget Cur ren t  Budget 

Ac tua l  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

1,292 b.  Ground maintenance.. ............................................................... 
This  invo lves  a d i r e c t  33 workyear e f f o r t ,  t h e  p r o v i s i o n  o f  r e l a t e d  s u p p l i e s  and equipment and 

reimbursement t o  t h e  A i r  Force f o r  t h e  maintenance o f  NASA f a c i l i t i e s  a t  Cape Canaveral  A i r  Force 
S t a t  i o n .  

c. F a c i l i t i e s  d e s i g n  eng ineer ing  (27 workyears of  e f f o r t )  ............................. 791 

This  e f f o r t  i n v o l v e s  i n s p e c t i n g ,  s i t i n g ,  and o t h e r  eng ineer ing  f u n c t i o n s  a s s o c i a t e d  w i t h  i n s t i t u -  
t i o n a l  f a c i l i t i e s .  Assoc ia ted  supply c o s t s  are a l s o  included.  

d. Suppl ies  and f a c i l i t i e s  equipment .................................................. 500 

Funds p rov ide  b u i l d i n g  materials, hardware,  metals,  plumbing s u p p l i e s ,  e lec t r ica l  materials, and 
g e n e r a l  maintenance and o p e r a t i n g  materials. 

e. Rout ine  f a c i l i t i e s  work. ........................................................... 768 

Minor c o n s t r u c t i o n ,  r e p a i r  and a l t e r a t i o n  p r o j e c t s  a re  included i n  t h i s  a c t i v i t y .  A level o f  e f f o r t  
of  15 workyears i s  provided by a suppor t  c o n t r a c t  w i t h  o f f - s i t e  c o n t r a c t o r s  be ing  brought  i n  when needed. 

2. Equipment ............................................. 617 632 553 603 

Provides  f o r  20 workyears o f  suppor t  c o n t r a c t o r  e f f o r t  and r e l a t e d  s u p p l i e s  r e q u i r e d  f o r  maintenance 
and r e p a i r  of  heavy equipment i t e m s .  

C.  C u s t o d i a l  Serv ices . .  ...................................... 7,412 9 ,133 7,576 10,299 

The demand f o r  t h e s e  s e r v i c e s  w i l l  i n c r e a s e  e s p e c i a l l y  f o r  j a n i t o r i a l ,  f i r e  p r o t e c t i o n ,  and s e c u r i t y  
s e r v i c e s  i n  1979 as t h e  Space S h u t t l e  program n e a r s  t h e  O r b i t a l  F l i g h t  Test .  The i n c r e a s e  invo lves  69 workyears 
of a d d i t i o n a l  e f f o r t ,  and a l s o  r e f l e c t s  c u r r e n t  suppor t  c o n t r a c t o r  wage rates. 

1. J a n i t o r i a l  s e r v i c e s  (115 workyears) ................................................... 2,479 
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I This  a c t i v i t y  p rov ides  j a n i t o r i a l  services t o  some 2 .0  m i l l i o n  square  f e e t  of KSC f l o o r  areas i n c l u d i n g  
h i g h l y  s p e c i a l i z e d  services t o  cleanroom areas.  Involved i s  a n  i n c r e a s e  o f  6 workyears f o r  STS o p e r a t i o n s  and 
a c t i v a t i o n  suppor t .  

1978 1979 
1977 Budget Current  Budget 

Actual  E s t i m a t e  Estimate E s t i m a  t e 
(Thousands of D o l l a r s )  

................................................ 2.  F i r e  p r o t e c t i o n  services (96 workyears) 3,077 

This a c t i v i t y  w i l l  p rov ide  f o r  f i r e  p r o t e c t i o n  s e r v i c e  f o r  KSC proper ty  and personnel  i n c l u d i n g :  

a .  Support ing hazardous tes ts  and o p e r a t i o n s  and o r b i t e r  l and ings .  
b .  Performing f i r e  d r i l l s  and f i r e  i n s p e c t i o n s  of f a c i l i t i e s  and equipment. 
c .  Providing f i r e  p r o t e c t i o n  i n s t r u c t i o n s .  
d. F i g h t i n g  f i r e s .  

This  estimate r e f l e c t s  t h e  f u l l  a c t i v a t i o n  o f  both  t h e  KSC f i r e  s t a t i o n s  inc lud ing  1 8  a d d i t i o n a l  work- 
y e a r s .  

3 .  S e c u r i t y  services (148 workyears) ...................................................... 3,760 

This  a c t i v i t y  i n c l u d e s  t h e  p r o t e c t i o n  o f  pe rsonne l  and p r o p e r t y  a t  KSC and involves:  

a .  Support ing hazardous tests  and o p e r a t i o n s .  
b. Badging of a l l  o n- s i t e  personnel  and o f f i c i a l  v i s i t o r s .  
c. Safeguarding f l i g h t  hardware and o t h e r  i tems o f  h i g h  i n t r i n s i c  v a l u e .  
d .  P r o t e c t i n g  c l a s s i f i e d  in format ion .  
e. Mainta ining area and t r a f f i c  c o n t r o l .  

This  estimate re f lec ts  a n  a d d i t i o n a l  46 workyears. 

4 .  Other  r e l a t e d  a c t i v i t i e s .  .............................................................. 983 

These a c t i v i t i e s  a re  as fol lows:  

a .  J a n i t o r i a l  services and s e c u r i t y  services reimbursed t o  t h e  A i r  Force E a s t e r n  T e s t  Range f o r  
services performed on NASA f a c i l i t i e s  a t  Cape Canaveral  A i r  Force  S t a t i o n .  
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b. P e s t  c o n t r o l  services f o r  KSC which involves  abou t  1 workyear of  e f f o r t .  

c .  S e c u r i t y  services a t  Vandenberg A i r  Force Base, which r e q u i r e s  2 workyears o f  e f f o r t .  Th i s  r e -  
f l e c t s  a r e d u c t i o n  o f  1 workyear from t h e  1978 l e v e l .  

d. Laundry s e r v i c e s  a t  both  KSC and Vandenberg A i r  Force Base. 

e.  P rov i s ion  of s u p p l i e s  and equipment r e l a t e d  t o  c u s t o d i a l  s e r v i c e s .  

1978 1979 
1977 Budget Current  Budget 

Ac tua l  E s t i m a t e  E s t i m a t e  E s t i m a  t e  
(Thousands of  D o l l a r s )  

D. U t i l i t i e s  Serv ices  ........................................ 8,383 8 , 883 8,647 9 ,651 

The major u t i l i t y  s e r v i c e  a t  KSC i s  e l e c t r i c a l  energy purchased from t h e  F l o r i d a  Power and Light  Company 
through a n  A i r  Force c o n t r a c t .  
A i r  Force  a t  Cape Canaveral  A i r  Force S t a t i o n  (ETR). 
sewage t r ea tmen t  i s  accomplished o n- s i t e .  

Fuel  o i l  i s  purchased from a l o c a l  s u p p l i e r .  Steam s e r v i c e  i s  provided by t h e  
Water s e r v i c e s  a r e  purchased from the  Ci ty  of  Cocoa and 

A t  Vandenberg A i r  Force  Base, u t i l i t y  s e r v i c e s  a r e  purchased through t h e  U.S .  A i r  Force.  

U t i l i t y  p l a n t  o p e r a t i o n s  and maintenance and u t i l i t y  d i s t r i b u t i o n  systems maintenance a r e  provided i n  t h i s  

These s e r v i c e s  t o t a l  $1,983,000 f o r  KSC and $221,000 a t  ETR and Vandenberg AFB, a t o t a l  of $2,204,000. 
a c t i v i t y  which a l s o  covers  reimbursement t o  t h e  A i r  Force a t  ETR and Vandenberg A i r  Force Base f o r  t h e s e  s e r -  
v i c e s .  
I n  a d d i t i o n ,  t h e  commodity c o s t s  a r e  a s  fol lows:  

......................................................... 
............................................................ ................................................................. 

................................................................... 
........................................................ 

1. E l e c t r i c i t y  (205,000 MW/Hrs.) 6,120 
2. Fuel  oil (2,185,000 g a l s . )  880 
3. Steam (47,800 K l b s . )  236 
4 .  Water and sewage... 80 
5. Vandenberg AFB - A l l  u t i l i t i e s  13 1 

TECHNICAL SERVICES 

I V .  TECHNICAL SERVICES...... ................................. 6.015 
I__ 

5.564 6.195 6.182 
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A .  Autornatic Data Process ing  

1978 
Budget Curren t  

(Thousands o f Do 1 l a  r s ) 

1977 
Ac tua l  Estimate E s t i m a t e  

Basis of Fund Requirement 

1979 
Budget 

E s t  i m a  t e  

............................................. 1. Equipment 404 
2. Operat ions ............................................ 2,737 

261 246 509 
L 2 760 1- 3 365 2,758 

S u b t o t a l  .............................................. 3,141 3,021 3,611 3,267 

B. S c i e n t i f i c  and Technical  Informat ion  - 
............................................... 298 1. L ib ra ry  

2. Educat ion and informat ion  ............................. 1,531 
307 310 327 

1,366 1,659 1 ,750  

S u b t o t a l  .............................................. 1,829 1,673 1,969 2 , 077 

................................. 870 615 838 C. Shop Support and Se rv i ces  1,045 

T o t a l ,  Technical  Serv ices  ............................... 6.015 5.564 6.195 6.182 --I -- 

A .  &tomatic  Data P roces s ing  ................................. 3,141 3,021 3,611 3,267 

These flinds p rov ide  f o r  t h e  c o s t  o f  g e n e r a l  management ADP programs inc lud ing  the  lease, purchase,  and 
maintenance of  ADP equipment and programming and o p e r a t i o n s  s e r v i c e s .  

. ............................................. 4 04 261 246 509 1. i ipment  

The funding provides  f o r  t he  maintenance and lease of t h e  Honeywell 635 and suppor t ing  equipment. The 
inc rease  i n  1979 i s  due t o  t h e  planned purchase of an  o f f l i n e  i npu t /ou tpu t  processor .  

2. Operat ions ............................................ 2,737 2 , 760 3,365 2 , 758 

Ninety- four  suppor t  c o n t r a c t o r  workyears provide  programming and o p e r a t i o n s  s e r v i c e s  f o r  p a y r o l l ,  
genera l  accounting,  supply r e p o r t s ,  procurement,  c o n t r a c t  r e p o r t s ,  t e chn ica l  suppor t  in format ion  retr ieval  
( f a i l u r e  a n a l y s i s ) ,  p r even t ive  maintenance r e p o r t s  o f  c o n t r o l  v e h i c l e  components and ground suppor t  equipment, 
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I c o n t r a c t  s u r v e i l l a n c e  s t a t u s  r e p o r t s  f o r  t h e  KSC Personnel  O f f i c e ,  s e c u r i t y  r e p o r t s ,  and r e s o u r c e s  and f i n a n -  
c i a l  management r e p o r t s .  
s e r v i c e s .  The d e c r e a s e  i n  1979 i s  due to  a dec rease  of  34 workyears o f f s e t  by n e g o t i a t e d  suppor t  c o n t r a c t o r  
wage r a t e  i n c r e a s e s .  

Twenty e i g h t  workyears of suppor t  c o n t r a c t o r  e f f o r t  are r e q u i r e d  t o  perform keypunch 

1978 1979 
1977 Budget Current  Budget 

Ac tua l  Es t ima te  Estimate E s t i m a  t e 
(Thousands of  D o l l a r s )  

B. S c i e n t i f i c  and Technical  In fo rmat ion  ...................... 1,829 1,673 1,969 2 077 1- 

The funding p rov ides  f o r  o p e r a t i o n  of a t e c h n i c a l  l i b r a r y  a t  KSC and f o r  v a r i o u s  t e c h n i c a l  and a d m i n i s t r a-  

The i n c r e a s e  i n  1979 r e f l e c t s  t h e  p rev ious ly  n e g o t i a t e d  suppor t  c o n t r a c t o r  wage r a t e  i n c r e a s e s .  
t i v e  documentation s e r v i c e s  throughout t h e  Center, inc lud ing  suppor t  t o  p u b l i c  a f f a i r s ‘  educa t iona l  and informa-  
t i o n  program. 

1. L i b r a r y  ............................................... 298 307 310 327 

T h i r t e e n  suppor t  c o n t r a c t  workyears a re  r e q u i r e d  t o  o p e r a t e  t h e  KSC l i b r a r y  f a c i l i t i e s .  The c o s t  i n -  
c ludes  t e c h n i c a l  r e p o r t s  and l i t e r a t u r e  i n  hard  copy and microf iche;  s c i e n t i f i c  t e c h n i c a l ,  and management books 
and p e r i o d i c a l s ;  m i l i t a r y ,  f e d e r a l ,  and p r o f e s s i o n a l  s o c i e t y  s p e c i f i c a t i o n s  and s t andards  are a l s o  inc luded .  
The c o n t r a c t o r  a l s o  o p e r a t e s  a Shu t t l e /Space lab  documents r e p o s i t o r y  which c a t a l o g s ,  c l a s s i f i e s ,  and indexes 
documents f o r  s t o r a g e  and r e t r i e v a l ;  and p rov ides  document r e f e r e n c e  and d i s t r i b u t i o n  s e r v i c e s .  This  ca tegory  
a l s o  i n c l u d e s  s u p p l i e s  used by t h e  c o n t r a c t o r .  

2 .  Education and informat ion. . .  .......................... 1,531 1 ,366  1,659 1 ,750  

The funding p rov ides  f o r  57 suppor t  c o n t r a c t o r  workyears t o  p repare  p u b l i c a t i o n s  p e r t a i n i n g  t o  t h e  
r e c e i p t ,  checkout ,  and launch of space v e h i c l e s ;  Shu t t l e /Space lab  a c t i v i t i e s ,  des ign  engineer ing f u n c t i o n s ,  and 
i n s t i t u t i o n a l  suppor t .  Subject  matter covers  t r a c k i n g ,  f a c i l i t i e s  modi f i ca t ions ,  b o o s t e r  recovery ,  e a r t h  re- 
sources ,  f u t u r e  programs, launch p rocess ing ,  v e h i c l e  tests  checkout o p e r a t i o n s ,  s a f e t y  procedures ,  materials  
a n s l y s i s ,  r a d i o l o g i c a l  c o n t r o l s ,  and contingency p lans .  

Pub l i c  a f f a i r s  suppor t  provides  f o r  t h e  g a t h e r i n g  and d i s semina t ion  of informat ion about  t h e  agency’s  
programs t o  t h e  mass communications media, t h e  genera l  p u b l i c ,  and t o  t h e  educa t iona l  community a t  t h e  elemen- 
t a r y  and secondary l e v e l s .  
p r imar i ly  f o r  p u b l i c  a f f a i r s  a c t i v i t i e s .  

It a l s o  i n c l u d e s  photographic  suppor t  a t  Vandenbery A i r  Force Base, which i s  
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1978 1979 
1977 Budget Current  Budget 

Actua l  E s t i m a t e  Estimate E s t i m a  t e 
(Thousands of Do l l a r s )  

................................ 838 - 61 5 - 870 - C. Shop Support and Se rv i ces .  1,045 

me funds provide  f o r  two suppor t  c o n t r a c t s ,  one a t  Vandenberg A i r  Force Base, t o  perform t e c h n i c a l  
suppor t  s e r v i c e s  such as e x e r c i s i n g  c o o r d i n a t i v e  c o n t r o l  of  suppor t  a c t i v i t i e s  t o  a s s u r e  a cons t an t  s t a t e  of 
r e a d i n e s s  t o  suppor t  t e s t / l a u n c h  o p e r a t i o n s .  
b a s i s  through coo rd ina t ion  wi th  t h e  KSC Emergency Preparedness  O f f i c e r  (seven workyears) ;  t r a i n s  a l l  KSC p e r -  
sonnel  engaged i n  hazardous occupat ions  ( t h r e e  workyears) ;  and provides  a wide v a r i e t y  of shop s e r v i c e s ,  p r i -  
mari ly  f a b r i c a t i o n  o f  non- in t eg ra l  i n s t i t u t i o n a l  equipment used throughout  Center  f a c i l i t i e s  (20 workyears) .  
The i n c r e a s e  i n  1979 i s  the  n e t  of  p rev ious ly  n e g o t i a t e d  c o n t r a c t o r  wage rates,  and t h e  need t o  p rov ide  a f u l l  
year  

Disaster and h u r r i c a n e  planning is  performed on a Centerwide 

funding i n  1979, p a r t i a l l y  o f f s e t  by a small dec rease  i n  e f f o r t .  

MANAGEMENT AND OPERATIONS 

................................. 14.367 15: 300 u JL?&.& V. MANAGEMENT AND OPERATIONS 

Basis o f  Fund Requirements 

............................ A.  Admin i s t r a t i ve  Communications. 2,020 2 , 1 1 1  2,202 2,351 

................................. B. P r i n t i n g  and Reproduction 3,059 2 , 978 3,084 3,246 

............................................ 2,941 C. T ranspor t a t i on  2,821 2,709 3 , 133 

............................. D. I n s t a l l a t i o n  Common Serv ices .  7,314 7,488 5,948 6,762 

T o t a l ,  Management and Operat ions 15,214 15.286 14.367 15.300 ........................ 

2,351 A. Admin i s t r a t i ve  Comntunicat ions............................. 2,020 2 , 1 1 1  2 , 202 

Funds provide  f o r  t h e  c o s t s  o f  l o c a l  t e lephone  s e r v i c e ,  Fede ra l  Telecommunications Systems (FTS), pos tage ,  

The i n c r e a s e  i n  1979 
long d i s t a n c e  t o l l s ,  and t e l e t y p e  services i n  suppor t  of a l l  NASA personnel ,  c o n t r a c t o r  and c i v i l  s e r v i c e ,  
loca ted  on the  Kennedy Space Cen te r ,  t h e  E a s t e r n  T e s t  Range and Vandenberg A i r  Force Base. 
i s  due to  t h e  f u l l  y e a r  e f f e c t  o f  1978 rate i n c r e a s e s .  RPM 2-20 



a. 
1978 1979 

1977 Budget Current  Budget 
Actua l  E s t i m a t e  E s t i m a t e  E s t i m a t e  

(Thousands of Do l l a r s )  

1. Local te lephone  s e r v i c e .  ............................................................... 1 , 515 

Provides f o r  t h e  t o t a l  KSC popu la t ion ,  i nc lud ing  c o n t r a c t o r s ,  and inc ludes  t h e  a d m i n i s t r a t i v e  te lephone 
switchboard,  s i n g l e  l i n e  te lephones  f o r  s p e c i a l  areas, te lephones a c c o u s t i c a l l y  coupled f o r  d a t a  t r ansmis s ion ,  
and l o c a l  f o r e i g n  exchange l i n e s  f o r  Brevard and Orange County l o c a t i o n s .  

........................................................ 2 .  Long d i s t a n c e  te lephone  s e r v i c e  64 1 

NASA c o n t r a c t o r s  and o t h e r  i n s t i t u t i o n s  who conduct o f f i c i a l  bus ines s  w i t h  KSC are widely d i spe r sed  
throughout t h e  United States. KSC u t i l i z e s  FTS and o t h e r  l ea sed  l i n e s  t o  minimize c o s t s .  Serv ice  i s  pro-  
vided t o  au tho r i zed  u s e r s ,  i nc lud ing  o n - s i t e  c o n t r a c t o r s .  Paid long d i s t a n c e  and GSA l e a sed  l i n e s  a r e  i n  t h i s  
ca t ego ry  . 

3 .  Non-telephone communications. .......................................................... 195 

Provides s p e c i a l i z e d  services such as t e l e t y p e  and w i r e  news s e r v i c e s  and o f f i c i a l  m a i l  s e r v i c e .  I n  
a d d i t i o n ,  t h e  lease and maintenance o f  v a r i o u s  s m a l l  e l e c t r i c a l / e l e c t r o n i c  systems such as p r i n t e r s  which 
suppor t  major communication systems are  included.  

B. P r i n t i n g  and Reproduction ................................ 3.059 2 , 9 7 8  3 ,084  3 ,246  

Inc ludes  t h e  p r i n t i n g  o f  tes t  and checkout procedures ,  launch countdowns, microfi lming,  engineer ing  
drawings,  t e l e m e t r y  d a t a ,  and o t h e r  r e l a t e d  t e c h n i c a l  material. The i n c r e a s e  i n  1979 i s  due to  a nego t i a t ed  
suppor t  c o n t r a c t o r  wage i n c r e a s e ;  c o n t r a c t o r  workyears are  l e v e l .  

The estimate f o r  a d m i n i s t r a t i v e  p r i n t i n g  inc ludes  long l ead  t i m e  items such as forms product ion  and minor 
e f f o r t s ,  such as t h e  KSC house organ ,  and miscel laneous s p e c i a l  requirements  f o r  d u p l i c a t i n g ,  p h o t o s t a t i n g ,  
b l u e p r i n t i n g ,  microf i lming ,  and o t h e r  photographic  reproduct ions .  Se rv i ces  are performed by o t h e r  government 
agencies  o r  by commercial p r i n t i n g  f i rms.  

...................................................... 1. S c i e n t i f i c  and t e c h n i c a l  p r i n t i n g  2 , 362 

Seventy one workyears of suppor t  c o n t r a c t o r  e f f o r t  are  r equ i r ed  t o  p r i n t  o r  reproduce an  average  o f  6.7 
m i l l i o n  u n i t s  pe r  month. 
ca tegory  . RPM 2- 2 1  

Suppl ies  used by t h e  c o n t r a c t o r  and replacement equipment are  included i n  t h i s  



1978 1979 
1977 Budget Curren t  Budget 

Actua l  Es t imate  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

2 .  Admin i s t r a t i ve  p r i n t i n g  ................................................................ 244 

This  estimate inc ludes  t h e  c o s t  of  s e r v i c e s  provided by the  Government P r i n t i n g  O f f i c e ,  t h e  A i r  Force 
E a s t e r n  T e s t  Range, and Vandenberg A i r  Force Base. 

3 .  O f f i c e  c o p i e r s  640 ......................................................................... 
Provides o f f i c e  c o p i e r  service t o  t h e  t o t a l  o n - s i t e  popula t ion ,  c i v i l  s e r v i c e  and c o n t r a c t o r .  Copiers  

are l o c a t e d  i n  c e n t r a l  s e r v i c e  c e n t e r s  and i n d i v i d u a l  o f f i c e s  where workload j u s t i f i e s  assignment .  This  
arrangement has  proven t o  be an  economical way o f  provid ing  t h i s  s e r v i c e .  

C. T ranspor t a t i on  ............................................ 2,821 2,709 3 , 133 2 , 941 

The Center  provides  a c e n t r a l i z e d  motor poo l ,  opera ted  by GSA,  f o r  c i v i l  s e r v i c e  and suppor t  c o n t r a c t o r  
personnel .  
gory a l s o  i n c l u d e s  t h e  o p e r a t i o n  o f  heavy equipment, and r e l a t e d  s u p p l i e s  and materials, and a i r c r a f t  o p e r a t i o n s .  
The r e d u c t i o n  i n  1979 i s  t h e  r e s u l t  of  a r e v i s i o n  t o  t h e  KSC v e h i c l e  suppor t  p l a n ,  p a r t i a l l y  o f f s e t  by a ne-  
g o t i a t e d  suppor t  c o n t r a c t o r  wage i n c r e a s e .  

The movement of s u p p l i e s  and equipment by commercial c a r r i e r  a re  inc luded  i n  t h i s  area. This  c a t e -  

1. Truck r e n t a l  ........................................................................... 1 , 163 

Provides  f o r  430 cargo- type v e h i c l e s ,  a r educ t ion  o f  245 v e h i c l e s  from 1978. A t  Vandenberg A i r  Force 
Base, t h e  suppor t  c o n t r a c t o r  provides  d i s p a t c h  s e r v i c e s  f o r  t he  motor pool (one workyear).  

2. Common car r ier  and r e l a t e d  s e r v i c e s . . . . . . . . . . . .  ....................................... 1 , 311 

Twenty two suppor t  c o n t r a c t o r  workyears are r equ i r ed  t o  perform t h e  t r a n s p o r t a t i o n  management f u n c t i o n s ,  
which inc lude  coo rd ina t ion ,  check,  i n s p e c t i o n  and document c o n t r o l  of a l l  shipments and d e l i v e r y  o f  in-bound 
shipments. Commercial t r a n s p o r t a t i o n  i n  1979 r e f l e c t s  t h e  cont inu ing  impact of S h u t t l e  bui ldup.  The ba l ance  of 
t h i s  requirement  i s  s u p p l i e s  used by t h e  suppor t  c o n t r a c t o r ,  minor c o n t r a c t s  f o r  o f f - s i t e  packing and c r a t i n g  
s e r v i c e s ,  l anding  f e e s ,  maintenance and r e p a i r ,  and s u p p l i e s  and equipment a s s o c i a t e d  wi th  the  a d m i n i s t r a t i v e  
a i r c r a f t  . 
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1978 1979 
1977 Budget Curren t  Budget 

Actua l  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

-- 

3. Heavy equipment ........................................................................ 46 7 

Twelve workyears of  suppor t  c o n t r a c t  e f f o r t  are r equ i r ed  t o  o p e r a t e  KSC owned heavy equipment, such as  
t r a c t o r s ,  c r a n e s ,  t r a i l e r s ,  and t rucks .  The ba l ance  i s  f o r  replacement equipment and s u p p l i e s .  

............................. 6 762 5 948 2- D. I n s t a l l a t i o n  Common Services. 7,314 7,488 1-- 

The funds provide  f o r  l o g i s t i c s  s e r v i c e s ,  m a i l  and d i s t r i b u t i o n  s e r v i c e s ,  medical services, Center  manage- 
ment and s t a f f  a c t i v i t i e s ,  and a wide v a r i e t y  o f  minor c o n t r a c t s  f o r  s p e c i a l  and one- time s e r v i c e s .  The i n -  
crease i n  1979 i s  due t o  n e g o t i a t e d  suppor t  c o n t r a c t o r  wage r a t e  i n c r e a s e ,  and t h e  need t o  provide  a f u l l  y e a r ' s  
funding i n  1979, p a r t i a l l y  o f f s e t  by a small r e d u c t i o n  i n  e f f o r t .  

.................................................. 77 1. Center  management and s t a f f  f u n c t i o n s  - 

This  ca t ego ry  i n c l u d e s  t o r t  c l a ims ,  n o t a r y  p u b l i c  f e e s ,  c o u r t  r e p o r t i n g  c o s t s ,  p a t e n t  counse l  r ep re sen-  
t a t i o n  and equal  o p p o r t u n i t y  a c t i v i t i e s .  

2. Medical s e r v i c e s . .  ..................................................................... 1 , 427 

Two major t ypes  of  medical s e r v i c e  are provided ,  occupa t iona l  medicine and environmental h e a l t h .  

a. Occupat ional  medicine .............................................................. 1 , 1 1 2  

Fo r ty  one workyears o f  suppor t  c o n t r a c t o r  e f f o r t  are r equ i r ed  t o  provide  emergency and f i r s t  a i d  
c a r e  f o r  t h e  KSC workforce,  g u e s t s ,  and t o u r  v i s i t o r s ;  h e a l t h  maintenance and counse l ing  f o r  c i v i l  service e m-  
ployees;  and a v a r i e t y  o f  p h y s i c a l  examinat ions and s p e c i a l  programs f o r  h e a l t h  maintenance, a p p l i e d  r e s e a r c h ,  
and job  c e r t i f i c a t i o n .  
t i o n  s t anda rds  compliance f o r  a l l  KSC elements .  The medical program o p e r a t e s  on a two- shi f t  b a s i s  t o  provide  
emergency and ambulance s e r v i c e s  and s p e c i a l  s tandby s e r v i c e  i n  suppor t  of  hazardous tests and o p e r a t i o n s .  This  
ca tegory  a l s o  covers  s u p p l i e s  and equipment used by t h e  c o n t r a c t o r  and a minor c o n t r a c t  a t  Vandenberg AFB, p r i -  
marily f o r  p h y s i c a l  examinat ions a t  t h a t  l o c a t i o n .  

The c o n t r a c t o r  has  also been charged wi th  Occupational Sa fe ty  and Heal th  Adminis t ra-  

I 
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I Y  I U  L Y  I Y  

Budget Current  Budget 
n . . .  - .  - .  1977 

A .  * f iccuai  Ls t ima te  E s t i m a t e  
(Thousands o f  D o l l a r s )  

E s t i m a t e  

.-.-a - 
I 313 D .  onvironmencai n e a i c n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~  

Inc ludes  i n d u s t r i a l  hygiene ,  r a d i o l o g i c a l  h e a l t h ,  and environmental  s a n i t a t i o n  r e q u i r i n g  11 work- 
years  o f  suppor t  c o n t r a c t o r  e f f o r t .  
t rea tment  and d i s p o s a l  o f  i n d u s t r i a l  wastes, s o l i d  waste management and d i s p o s a l ,  s e l e c t i o n  and use  o f  p e s t i -  
c i d e s ,  and t h e  s u r v e i l l a n c e  o f  o p e r a t i o n s  producing a tmospher ic ,  water ,  o r  s o i l  p o l l u t i o n .  

This  i n c l u d e s  water supply and d i s t r i b u t i o n ,  sewage t r ea tmen t  and d i s p o s a l ,  

.......................................................... 3 .  I n s t a l l a t i o n  s u p p o r t  s e r v i c e s  5 , 2 5 8  

.................................................................... a. Supply sewices 3 , 144  I These funds  provide  111 suppor t  c o n t r a c t o r  workyears needed t o  p rov ide  a broad range of l o g i s t i c s  
s e r v i c e s  inc lud ing  r e c e i p t ,  s t o r a g e ,  and i s s u e  of  s u p p l i e s  and equipment, as w e l l  as main ta in ing  v a r i o u s  manage- 
ment systems,  such as  repa i r ,  modi f i ca t ion ,  and ordnance. 

............................................................................... I b. M a i l  539 

M a i l  and d i s t r i b u t i o n  s e r v i c e s  of  31  workyears, provided by a suppor t  c o n t r a c t o r ,  i n c l u d e  d i s t r i b u -  
:ion o f  i n t e r - o f f i c e  m a i l ,  c l a s s i f i e d  document c o n t r o l  and o p e r a t i o n  of t h e  KSC branch p o s t  o f f i c e .  

................................................................... c. O f f i c e  s u p p l i e s ,  951 

A s  a n  economy measure, KSC p rov ides  common suppor t  t o  t h e  t o t a l  popu la t ion ,  c i v i l  s e r v i c e  and 
o n t r a c t o r .  This  c a t e g o r y  inc ludes  a wide v a r i e t y  of o f f i c e  s u p p l i e s  and materials. 

.......................................................... d. A d m i n i s t r a t i v e  equipment. 624 

This ca tegory  covers  lease,  maintenance,  and purchase  of  a d m i n i s t r a t i v e  equipment. Ren ta l s  are  
r imar i ly  s p e c i a l  purpose o f f i c e  equipment more economical t o  lease than purchase,  maintenance i s  provided f o r  
L1 governmen.t--owned a d m i n i s t r a t i v e  equipment i n  a c t i v e  s e r v i c e ,  and purchases a re  l a r g e l y  replacements o f  
Efice machines such as t y p e w r i t e r s  and c a l c u l a t o r s .  
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1979 ESTIMATES 

GEORGE C. MARSHALL SPACE FLIGHT CENTER 

DESCRIPTION 

Operations at the Marshall Space Flight Center (MSFC) are conducted at three primary locations: 

The principal MSFC site is near Huntsville, Alabama, on Army property at the Redstone Arsenal. The Center 
occupies 1,840 acres under a nonrevocable use permit from the Army. The Huntsville location c s  connected by 
deepwater access to its component Michoud Assembly Facility via the Tennessee, Ohio, and Mississippi Rivers. 
Certain facilities such as the Redstone Arsenal Air Field and some utilities are used jointly by NASA and 
the Army. The capital investment of the Marshall Space Flight Center and contractor-held facil.ities at 
various locations as of September 30, 1977, was $568,556,000. 

The Michoud Assembly Facility, located 15 miles east of New Orleans, Louisiana, is where the External Tank 
for the Space Shuttle is being produced, and where activities for other Federal agencies are conducted. The 
Michoud Facility occupies 891  acres and provides 3,556,550 square feet of space, including the main assembly 
plant which has an area of 43 acres under one roof. The facility is located on the Gulf Intracoastal Waterway 
and has deepwater access via the Mississippi River. The capital investment as of September 30, 1977, was 
$132,927,000. 

The Slidell Computer Complex, located at Slidell, Louisiana, 20 miles northeast of the Michoud Assembly 
Facility, occupies 1 4  acres and provides centralized computer services for MSFC, Michoud, National Space 
Technology Laboratories, other NASA centers, associated contractors, and other Government agencies as 
designated. The Slidell capital investment as of September 30, 1977, was $18,494,000. 

A number of the individual facilities at MSFC and its component installations are unique within NASA, the 
Nation, and the free world. The combined capability of the science and engineering laboratories, special 
development facilities, and test facilities, provide a unique national resource for the design, development, 
and test of complex space systems. The total capital investment of the Marshall Space Flight Center and its 
installations in Louisiana, including fixed assets in progress, and contractor-held facilities at various 
locations as of September 30, 1977, was $719,977,000. 
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CENTER ROLES AND MISSIONS 

The Marshall Space Flight Center serves as one of NASA's primary centers for the &sign and development o 
space transportation systems, orbital systems, scientific and applications payloads, and other systems for 
present and future space exploration. MSFC is the principal center within NASA for rocket propulsion systems; 
for the design and development of assigned manned vehicle systems; for Spacelab mission management and payload 
definition; for design and development of assigned large, complex and specialized automated spacecraft; and 
development of capability for space processing activity. MSFC is a primary center within NASA for the develop- 
ment and processing of science and applications experiments and for the conduct of energy-related system 
studies. 
study and definition of future programs, including significant roles contributing to the development of large, 
complex space structures, space propulsion systems, materials engineering, materials processing in space, power 
systems, guidance and control, fundamental electronics, and payload systems analysis and integration. 

In addition, MSFC conducts a vigorous research and technology program and is deeply involved in the 

In addition to onsite activities at Huntsville, Alabama, MSFC manages the Michoud Assembly Facility at 
New Orleans and the Computer Complex at Slidell, Louisiana. Resident offices are maintained at other centers 
and in conjunction with major industrial sites in various locations throughout the Nation, and in Europe for 
the Spacelab program. The principal and supporting roles are: 

PRINCIPAL 

Propulsion Systems - design, development and procurement of major propulsion-oriented systems and subsystems. 
Current focus is on Shuttle-related systems, including Shuttle main engine, solid rocket booster, external 
tank, and interim upper stage in cooperation with the Air Force. Advanced program effort includes the solar 
electric propulsion systems, the heavy lift launch vehicle, and the orbital transfer vehicle. 

Manned Space Vehicle Development - design, development and procurement of manned vehicle systems as assigned 
by Headquarters. 

Spacelab - focus is on systems engineering management, development interface with European Space Agency 
and procurement. 

Advanced Studies - focus is on orbital' systems and advanced transportation systems. 

Advanced Development - technology advances focused on advanced missions identified above within those 
disciplines assigned. 
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Space Transportation System (STS) Sustaining Engineering - providing sustaining engineering for Headquarters 
assigned STS hardware. 

Spacelab Mission Management and Payload Definition - management of Spacelab I and I1 missions and definition 
of requirements for and development of an Atmospheric Cloud Physics Laboratory for flight as a partial payload 
of the Spacelab. 

Specialized Automated Spacecraft - design and development of large, complex and/or specialized automated 
spacecraft as assigned. 
High Energy Astronomy Observatory, and Gravity Probe B spacecraft development. 

Current focus is on spacecraft and systems and experiment integration for Space Telescope, 

Space Processing - developing space processing discipline base, developing and managing space processing 
experiments for Spacelab. 

Data Management - development of applications-oriented data management discipline base. Contributing overall 
data management systems expertise in support of advanced high data rate systems development. 

SUPPORTING 

Space Vehicle Structures and Materials - contributing to the development of large, complex space vehicle 
structures and materials technology base. 

Energy Technology and Applications - conducting energy-related system studies for reimbursable activity with 
primary focus on solar heating and cooling and advanced coal extraction technology. 

Satellite Power System - conducting definition activity roles. 
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SUMMARY OF RESOURCES REQUIREMENTS 

FUNDS 

1978 
Budget, Current 1977 

Actual Estimate Estimate 
(Thousands of Dollars) 

I. Personnel and Related Costs......... ............... 110,751 108,187 115 758 

2 141 2 , 2 9 1  2 ,216  

10,488 

7,707 6,728 6,072 

11. Travel ............................................. 
111. Facilities Services..... ........................... 19,436 11,016 

IV. Technical Services. ................................ 
6,951 V. Management and Operations .......................... 7,382 6,471 

Total, fund requirements ......................... 139.417 134.693 141.485 

Distribution of Permanent Positions by Program 

Direct ?ositions 

Space Transportation Systems 2,390 2,314 

Space shuttle... 1,556 1,403 
Space flight operations .............................. 834 911  

........................... 
..................................... 

2,153 

1,371 
7 82 

Space Sciences... 43 7 45 1 

Physics and  as t rnnomL- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -  437 451 

...................................... 498 

4 98 

1979 
Budget 

E s t ima t e 

114,413 

2,382 

10,598 

6,418 

7,046 

140.85 7 

2,045 

1,125 
920 

558 

55 8 
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1977 
Actual 

1978 
Budget Current 
Estimate Estimate 

1979 
Budget 
Estimate 

Space and Terrestrial Applications .................... 2 00 

19 1 Space applications .................................. 
Technology utilization... ........................... 9 

Aeronautics and Space Technology ...................... 237 

Aeronautical research and technology ................ 10 
Space research and technology ....................... 68 
Energy technology applications ...................... 159 

Subtotal, direct positions ...................... 3,264 

Center Management and Operations Support Positions.. .... 646 

Total, permanent positions ........................ 3.910 

PROGRAM DESCRIPTION 

228 22 3 281 

SPACE SHUTTLE 1,125 Permanent Positions (Civil Service) 

The major MSFC Shuttle element assignments consist of: (1) the Space Shuttle Main Engine (SSME); (2) the 
Solid Rocket Booster (SRB); (3) the External Rank (ET); ( 4 )  planning, preparation and conduct of major Shuttle 
systems tests (i.e., structural, ground vibration, propulsion, launch acoustical environment); and (5) Shuttle 
system level analysis, test and integration tasks such as: 
performance analysis and predictions; aerothermodynamic and acoustic analysis and flight predictions; struc- 
tural dynamic analysis and modeling; svstems safety and risk analysis; and test, checkout and launch criteria 
requirements. 

ascent control and stability analysis; flight 

216 2 12 
12 11 

2 64 243 

1 3  10 
6 1 .  81 

190 152 

3,257 3,117 

653 643 

3.910 3.760 

271 
10 

213 

8 
86 

119 

3,097 

618 

3.715 



Space Shuttle Main Engine 

The engine system level testing will continue at the National Space Technology Laboratories (NSTL) leading 
to a preliminary flight certification in 1979. The testing will continue through 1979 to provide final flight 
certification in 1980 and to demonstrate the engine flight life. The first flight set of three engines for 
use in Orbital Flight Test and a backup engine will be delivered in early 1979. The Control Simulation Labor- 
atory in the Systems Dynamics Laboratory will continue in operation to assist in flight planning and t o  in- 
vestigate system failure modes and anomalies which may occur during Orbital Flight Tests (OFT). Engine re- 
furbishment requirements will be finalized and the overhaul of the three engines used in Main Propulsion 
Test will be initiated at the end of 1979. 

Solid Rocket Booster 

The first qualification firing of the SRM is scheduled early in FY 1979 and the qualification test firing 
program will be completed prior to the First Manned Orbital Flight (FMOF) in 1979. The SRB structural test 
program at MSFC will all be completed prior to FMOF with the exception of the recovery loads test which is 
scheduled for completion shortly thereafter. The first three SRB flight sets will be delivered in 1979. 
Significant effort will be required in 1979 to provide this flight hardware, evaluate hardware performance 
for the first three OFT flights, and in verifying refurbishment design and procedures to assure meeting the 
design reuse goals. In-house sustaining engineering, configuration management, interface control docu- 
mentation, logistics and ground operations will continue to be significant efforts in 1979. 

PROGRAM DESCRIPTION 
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External Tank 

The highly complex External Tank (ET) structural test program will be completed in 1979 and the initial units 
will be delivered to KSC for Orbital Flight Test program. Since the ET is an expendable unit, it is a signifi- 
cant element in the Shuttle recurring cost per flight, and continuing management challenges will be presented 
to reduce unit cost. In 1979 launch support, flight analysis, and continuing production and vendor support 
as well as redesign effort in areas such as thermal protection systems, simplification, and weight reduction 
will be carried on. 

Major Shuttle Tests 

The Main Propulsion Test will be conducted by the Space Division of Rockwell International, under the tech- 
nical direction of MSFC, at NSTL starting in 1978. The actual test program will be completed early in 1979, 
but the test facility/capability will be maintained through 1979 to provide backup support to resolve pro- 
blems which may occur during the Orbital Flight Test program. 

The Mated Vertical Ground Vibration Test will be conducted at MSFC in the modified Saturn V dynamics test 
facility starting in 1978. The test program will be completed in 1979 and the necessary analyses will be 
completed prior to the First Manned Orbital Flight. 

Shuttle System Engineering 

I n  1979, Shuttle system engineering tasks will continue in support of the Shuttle development program, flight 
performance predictions will be completed, operational limits will be established, and flight performance eval- 
uation will be made for the Orbital Flight Test program. Test, checkout and launch criteria requirements and 
specifications for use at KSC will be baselined. The planning for mission evaluation for the First Manned 
Orbital Flight and other Orbital Flight Test missions will be completed. 

SPACE FLIGHT OPERATIONS 920 Permanent Positions (Civil Service) 

The Space Flight Operations program includes Space Transportation System Operations Capability Development; 
Space Transportation System Operations; Development, Test and Mission Operations; and Advanced programs. The 
STS Operations Capability Development activity includes five major areas of effort: Spacelab, STS Upper 
Stages, Multimission and Payload Support Equipment, MCC Upgrading (level II), and Payload and Operations 
Support (Skylab Reboost/Deorbit). The Civil Service positions in 1979 are requested to carry out the fol- 
lowing program milestones: 



Space 1 ab 

I n  1979, the  Spacelab engineer ing model and f l i g h t  u n i t  w i l l  complete i n t e g r a t i o n  and test  i n  Europe and 
be d e l i v e r e d  t o  NASA where i n t e g r a t i o n  and o p e r a t i o n a l  flow process  v e r i f i c a t i o n  w i l l  begin.  
ware and sof tware  a c t i v i t y  w i l l  a l s o  be continued.  Manufacturing and t e s t i n g  of the  Spacelab t r a n s f e r  tunnel  
and the  v e r i f i c a t i o n  f l i g h t  ins t rumenta t ion  equipment w i l l  be completed and de l ive red  by the  end of t h e  f i s c a l  
yea r .  The sof tware  development f a c i l i t y  w i l l  r each  f u l l  o p e r a t i o n a l  c a p a b i l i t y  and t h e  experiment computer 
o p e r a t i n g  system w i l l  be nea r ing  completion. OFT p a l l e t  upgrading, t e s t ,  v e r i f i c a t i o n ,  and i n t e g r a t i o n  w i l l  
be completed l ead ing  t o  launch on the  second o r b i t a l  f l i g h t  tes t .  Procurement of one a d d i t i o n a l  Spacelab 
u n i t  from t h e  European Space Agency (ESA) w i l l  be  i n i t i a t e d .  End i t e m  s p e c i f i c a t i o n  e v a l u a t i o n s  and c o n t r a c t  
performance w i l l  be concluded f o r  t h e  core  segment and t h e  experiment segment (major i tems)  dur ing  1979, and 
w i l l  p rovide  f o r  a product ion s t a r t  on the  r a c k s ,  p a l l e t s ,  and the  viewport .  

NASA funded hard-  

The 1979 C i v i l  Se rv ice  personnel  l e v e l  provides  f o r  c o n t i n u a t i o n  of system requirements and i n t e r f a c e  
d e f i n i t i o n  and c o n t r o l ,  NASA hardware and sof tware  development, and p r e p a r a t i o n  f o r  Spacelab ground and 
f l i g h t  v e r i f i c a t i o n  on a schedule  c o n s i s t e n t  wi th  the  mi les tones  f o r  Spacelab o p e r a t i o n a l  c a p a b i l i t y  develop-  
ment which i n c l u d e s  the  f i r s t  two Spacelab f l i g h t s .  The o b j e c t i v e s  of t h e s e  f l i g h t s ,  scheduled f o r  l a t e  1980 
and mid--1981, a r e  t o  v e r i f y  t h e  Spacelab system and subsystems performance c a p a b i l i t i e s ,  v e r i f y  Spacelabl  
O r b i t e r  and Spacelab/experiment i n t e r f a c e  c o m p a t i b i l i t y  and t o  determine t h e  Spacelab induced environment. 

STS Upper S tages  ( I n t e r i m  Upper Stage)  

The I n t e r i m  Upper Stage (IUS) i s  being developed by t h e  U.S. A i r  Force (SAMSO)  and w i l l  be o p e r a t i o n a l  i n  
1980. MSFC i s  r e s p o n s i b l e  f o r  t h e  d e f i n i t i o n  and c o n t r o l  of t h e  NASA and non-DOD requirements and f o r  pro-  
v i d i n g  t h e s e  t o  SAMSO f o r  i n c o r p o r a t i o n  i n t o  t h e  IUS system development c o n t r a c t .  I n  a d d i t i o n ,  MSFC p a r t i c i -  
p a t i n g  wi th  SAMSO, w i l l  provide  the  management and t e c h n i c a l  e v a l u a t i o n  of t h e  IUS development c o n t r a c t ' s  
des ign ,  development and tes t  e f f o r t s  t o  a s s u r e  t h a t  the  NASA-unique and non-DOD user  requirements a r e  
incorpora ted .  

I n  1979, the  25 pe rcen t  engineer ing drawing r e l e a s e  and t h e  50 percen t  drawing r e l e a s e  f o r  t h e  NASA IUS 
twin s t a g e  p l u s  sp inner  c o n f i g u r a t i o n  w i l l  be accomplished. The NASA suppor t  of the  IUS s o l i d  r o c k e t  motor 
development test  f i r i n g s  w i l l  be  completed i n  1979. NASA suppor t  of the  component q u a l i f i c a t i o n  t e s t i n g  
w i l l  be i n i t i a t e d  i n  1979. Product ion of the  f i r s t  NASA f l i g h t  v e h i c l e s  w i l l  cont inue i n  1979. 
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STS ODerations I 

The major a c t i v i t i e s  i n  STS Operat ions  i n  FY 1979 w i l l  i nvo lve  procurement and t e c h n i c a l  management of S h u t t l e  
and I n t e r i m  Upper Stage f l i g h t  hardware and ground suppor t  i t e m s  i n  p r e p a r a t i o n  f o r  STS o p e r a t i o n a l  f l i g h t s  
commencing i n  1980. 
w i l l  a l s o  be i n  p rogress  on I n t e r i m  Upper Stages .  

The major e f f o r t  w i l l  involve  e x t e r n a l  tank and s o l i d  r o c k e t  boos te r  hardware. Product ion 

Payload and Operat ions  Support (Skylab ReboostlDeorbit-Teleoperator R e t r i e v a l  System) I 
The Skylab Reboost/Deorbit  a c t i v i t i e s  w i l l  p rovide  the  c a p a b i l i t y  t o  a d j u s t  t h e  o r b i t  of t h e  Skylab wi th  a 

t e l e o p e r a t o r  r e t r i e v a l  system dur ing t h e  o r b i t a l  f l i g h t  test program. The system i s  designed t o  e i t h e r  boost  
t h e  Skylab t o  a h igher  o r b i t  thereby extending i t s  l i f e t i m e ,  o r  t o  guide r e e n t r y  i n t o  a predetermined remote 
ocean a rea .  The t e l e o p e r a t o r  r e t r i e v a l  system w i l l  be a low t h r u s t  maneuverable and reusab le  dev ice  remotely 
opera ted  from t h e  S h u t t l e  through d i r e c t  t e l e v i s i o n  and command l i n k .  A f t e r  r e b o o s t / d e o r b i t  opera t ions  a r e  
completed, t h e  t e l e o p e r a t o r  r e t r i e v a l  system w i l l  then r e t u r n  t o  t h e  Space S h u t t l e  wi th  the  a i d  of i t s  own 
onboard guidance and computer systems. I n  1979, C i v i l  Se rv ice  personnel  w i l l  be used t o  accomplish o v e r a l l  
management, t e c h n i c a l  s u r v e i l l a n c e  and s imula t ion  v e r i f i c a t i o n  of the  system. 

Advanced Proerams I 

The Advanced programs e f f o r t  a t  MSFC i n c l u d e s  t h e  d e f i n i t i o n  and implementation of in-house and c o n t r a c t e d  
system s t u d i e s  t o  e s t a b l i s h  the  fundamental p lanning and d e c i s i o n  making d a t a  needed p r i o r  t o  proposing f u t u r e  
space programs. Major 1979 advanced s t u d i e s  a c t i v i t i e s  include:  completion of des ign s t u d i e s  f o r  t h e  t e t h e r e d  
s a t e l l i t e  system; completion of s t u d i e s  f o r  a 25KW power module; continued concept s t u d i e s  of techniques  f o r  
f a b r i c a t i o n  of s t r u c t u r a l  elements i n  space;  s t u d i e s  of improved p ropu l s ion  systems capable  of us ing  d i f f e r e n t  
p r o p e l l a n t s  i n  t h e  same system; s t u d i e s  of long l i f e  h igh ly  r e l i a b l e  thermal c o n t r o l  systems; and s t u d i e s  of  
advanced manipula tor  systems, remote c o n t r o l s ,  v i s u a l  a i d s  and sensory systems t o  augment the  a b i l i t y  of  
humans t o  f u n c t i o n  e f f i c i e n t l y  i n  space. 

PHYSICS AND ASTRONOMY I 558 Permanent P o s i t i o n s  ( C i v i l  S e r v i c e )  

I The Center  provides  l e a d e r s h i p  i n  t h e  Agency's Space Science  program f o r  t h e  High Energy Astronomy Observatory 
(HEAO), Space Telescope,  and Spacelab Payload Missions 1 and 2 ;  and provides  suppor t ing  r e s e a r c h  and technology 
suppor t  t o  i d e n t i f y  t h e  new technologies  r e q u i r e d  f o r  f u t u r e  miss ions .  
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High Energy Astronomy Observatory 

The High Energy Astronomy Observatory (HEAO) program is a series of three, large, unmanned observatories 
developed under the direction of MSFC for performing scientific investigations in high energy astronomy. 
During 1979, the key milestones will be preparing for and conducting the launch of the HEAO-B Observatory, 
and integration and launch of the HMO-C Observatory. 
underway during this period. 

Data reduction and analysis of HEAO-B data will be 

Space Telescope 

The objective of the Space Telescope project is to orbit a high optical quality 2.4-meter telescope system 
by the Space Shuttle in late CY 1983 for use by the astronomical community in conjunction with NASA. The 
1979 level provides for continuation of refining design requirements, preliminary design of all systems, and 
evaluating the contractor's accomplishment of project objectives. During 1979, preliminary design reviews 
will be accomplished for all scientific instruments which will evaluate the basic engineering approach and 
preliminary systems design before commitment to detail design. Preliminary design reviews will be accom- 
plished for the Optical Telescope Assembly and Support Systems Module in 1979. The European Space Agency 
(ESA) will continue the design and development of the Solar Array and Faint Object Camera during 1979. 

Spacelab Payload Mission Management 

MSFC is the lead center for the management and implementation of Spacelab Missions 1 and 2 payloads, which 
begins with the definition and recommendation of the payload complement and ends with the dissemination of 
flight/mission related data required for experiment analysis and processing. During 1979 MSFC will manage 
development of the experiment complements of Spacelab Missions 1 and 2. Supporting mission peculiar hard- 
ware and software, ground support equipment, and Level IV physical integration hardware and software will 
be designed, developed, procured, and tested during 1979 in preparation for the Level IV integration of 
the mission experiments in 1980. During 1979, interfaces will continue to be maintained with the NASA 
discipline program offices, the Principal Investigators, and appropriate engineering groups to assure that 
the scientific objectives of the missions are achieved. MSFC will participate in and manage the analysis 
of the requirements, objectives, characteristics, and constraints of several systems, subsystems, and hard- 
ware/software components of the STS, paylo,ad carrying equipment and payload components, so as to define 
and develop requirements for all levels of integration to insure physical, functional and operational 
compatibility. 
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Supporting Research and Technology 

The supporting research and technology activities at MSFC are oriented to develop new technologies required 
for future science missions. 
final definition study efforts for specific systems of an Advanced X-Ray Astrophysics Facility will be in 
process or initiated. Also, final definition study of the Stanford Relativity Satellite (GP-B) will be 
initiated. 

The principal science areas are the Astrophysics and Solar Physics. In 1979 

SPACE APPLICATIONS 271 Permanent Positions (Civil Service) 

The civil service complement requested for this line item will be involved in four major space applications 
assignments: (1) Spacelab Mission 3, (2) Atmospheric Cloud Physics Laboratory, ( 3 )  Materials Processing in 
Space, and ( 4 )  Future Space Transportation System (STS) Payload Definition, 

Spacelab Mission 3 

The Spacelab Mission 3 payload is dedicated to applications and science and will be the first use of a 
facility in space dedicated primarily 'to the user community. Significant events that will occur in 1979 
include the finalization of integration requirements, and equipment procurements will be initiated for the 
integration complex for the physical integration of the scientific payload complement hardware, software, 
and supporting equipment with the appropriate payload carrier interfaces. 

Atmospheric Cloud Physics Laboratory 

The Atmospheric Cloud Physics Laboratory, under MSFC's management direction, will be flown in 1981 as a 
partial payload of Spacelab to provide the scientific community a unique multipurpose laboratory facility 
for conducting experimental atmospheric cloud physics research in a low-gravity environment. In 1979, 
laboratory design and development will continue through fabrication and developmental testing of the en- 
gineering unit. 
experiments will be conducted and subsequently component acquisition and subsystem fabrication of the 
qualification unit will be initiated. 
coordinate the major laboratory design and development effort as well as experiment development activities 
of seven separate principal investigators will be experienced in 1979. Systems engineering and integration 
will enter a critical phase to assure proper design, engineering, and scientific relationships among the 
areas of Spacelab-to-ACPL, experiment-to-ACYL, man-machine constraints, and overall performance capability. 

The critical design review for the ACPL flight unit and for each of three first flight 

A heavy load in project management activities to control and 
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Materials Processing in Space 

The objective of the Materials Processing in Space program is to make use of the unique aspects of space, 
such as low gravity, to create materials better than those possible on Earth. In 1979, the Materials Pro- 
cessing in Space program at Marshall Space Flight Center will be proceeding in three major areas: Sup- 
porting Research and Technology (SRLT), the Space Processing Applications Rocket (SPAR) project, and the 
Shuttle/Spacelab Payloads program (MPS/SL). In addition to these areas, MSFC also directs activities in 
space processing to serve a diverse materials industry including electronics, metallurgy, pharmaceuticals, 
glass, and chemical processing. The feasibility of a Molecular Wake Shield ( M W S )  t o  provide both low 
gravity and ultra-high vacuum materials processing in Earth orbit is also being studied. All of these 
activities are continuing studies for which significant civil service effort will be expended during 1979. 

Future Payload Definition 

Civil service personnel in this area will be involved in identifying and defining payloads which can fully 
capitalize on the new and unique capabilities of the STS and conducting related supporting research and 
technology necessary to pave the way €or these missions and payloads. The 1979 milestones include the 
detailed investigation of iiser requirements for missions in the 1982 time frame and beyond. These user 
requirements will be used to develop conceptual definitions of candidate projects and missions. Theoretical 
and experimental research will be done in the area of severe storms and local weather research. Efforts 
will be concentrated on the analysis of applications program disciplines (Communications, Weather and 
Climate, Earth Resources, etc.) to determine mission and payload requirements for future STS missions. 

TECHNOLOGY UTILI ZiZTION 10 Permanent Positions (Civil Service) 

The Technology Lrtiliz?tion program transfers niw knowledge 2nd innovative technology resulting from N A S A ' s  
RSID programs fo r  application i n  industrv, medicine, and pub1 ic sectors areas. MSFC civil service engineer- 
ing and science personnel provides tlLe primary source of technical skills necessary to accomplish the tech- 
nology transfer to the public sectors. 

AERONAUT1 CAL RESEARCH AND I'E C!i?:OLOGY 3 Perrmnent Positioni (civil Service) 

The Aeronautic< Research and  Tcclmololr\- e f f o r t  is concer.ril.<; :\<:-I <)irci- :It operations and safety. The major 
activities in 1973 w i l l  be LO c m t i i i u t '  studies ai turbulence clve. :lie sp~lil of an aircraft w i n g ,  to perform 
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gust correlations, to investigate the dissipation of fog, and to continue development of a Clear Air Turbu- 
lence detection (CAT) system. 
fication data. 

Field tests of the CAT detection system will be performed to provide veri- 

SPACE RESEARCH AND TECHNOLOGY 86 Permanent Positions (Civil Service) 

The major Space Technology discipline efforts at Marshall are in materials, structures and dynamics, high 
density circuit technology, guidance and control, large solar array technology, fluid chemistry, magnetics 
and cryophysics and propulsion. In 1979, these efforts will focus on developing technology for high per- 
formance propulsion power systems and large space systems for the future. 

Also included in this area is the ShuttleISpacelab Payloads effort concerned primarily with the Induced 
Environmental Contamination Monitor (IECM), the Solar Electric Propulsion (SEP) Solar Array, Geophysical 
Fluid Flow and Tribological Experiments. All of these areas will have continuing emphasis throughout 1979. 

ENERGY TECHNOLOGY APPLICATIONS 119 Permanent Positions (Civil Service) 

Civil service manpower will be used for energy from space studies, development of a guidance and control 
system for coal extraction, and selected tasks for development in support of the National Program for Solar 
Heating and Cooling. 

Energy from Space 

Energy from space encompasses definition studies in two areas: satellite power systems and the nuclear 
energy waste management. 
development of conceptual designs and operational scenarios, development and impact of technology require- 
ments, concept evaluations and selections and costleconomic estimate/model development. 

Activities in 1979 will include the identification of system/subsystem requirements, 

Automated Coal Extraction 

The Department of Energy has overall responsibility for developing an automated longwall shearer mining 
system which will improve productivity and enhance health and safety of the miners. MSFC is working with 
the Department of Energy to develop a guidance and control system to automate the longwall shearer system. 
Activities in 1979 will include program and contract management, design, fabrication, test of experimental 
sensors and controls, data evaluation and systems analysis. 
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Solar Heating and Cooling 

A s  part of the National program for Solar Heating and Cooling, MSFC is managing selected tasks for develop- 
ment in support of the Solar Heating and Cooling Demonstration program, and a portion of the Commercial De- 
monstration program for the Department of Energy. These tasks will continue throughout 1979. 

CENTER MANAGEMENT AND OPERATIONS SUPPORT 618 Permanent Positions (Civil S e r v i d  

Center Management and Operations Suppory is defined as that support or services being provided to all Marshall 
Space Flight Center organizations which cannot be directly identified to a benefitting program or project. 
civil service personnel involved are: 

The 

Director and Staff - The Center Director, Deputy Director, and immediate staff, e.g., Legal, Patent Counsel, 
Equal Opportunity, Planning and Analysis, Public Affairs, Energy Management and Health and Safety. 

Management Support - Includes a wide range of activity categorized as management support for programs and 
functional organizations for the entire Center. Specific functions include resource and budget management, 
program control, contracting and procurement, personnel management, property management, financial manage- 
ment resource control and management information systems and analysis. 

Operations Support - This is a broad spectrum of activity that is required to maintain and operate 
facilities, buildings, and equipment; and to provide the normal housekeeping services and logistics support 
for the personnel who manage and conduct the affairs of the Center. Specific activities are: 

Maintenance and operation of all buildings and facilities 
Data processing and computer support 
Reliability and quality assurance 
Center-wide security and protection 
Fire protection 
Custodial services 
Logistics support including transportaqion, supplies, etc. 
Medical care of employees 
Photographic and graphic support 
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PERSONNEL AND RELATED COSTS 

1978 1979  
1977 Budget Current Budget 

Actual Estimate Estimate E s t ima t e 
(Thousands of Dollars) 

I. PERSONNEL AND RELATED COSTS ............................. 110.751 108.187 115.758 114.413 

Basis of Fund Requirements 

A .  Compensation and Benefits 

1. Compensation 

a .  Permanent positions ............................. 97,974 94,916 102,268 101 , 254 
1,578 1,801 1,261 1 ? 150 b.  Nonpermanent .................................... 

77 88 144 144 c. Reimbursable details. ........................... 
561 567 755 792 d. Overtime and other compensation ................. 

Subtotal, Compensation ........................ 100,190 97,372 104,428 103,340 

............................................ 10 , 946 10,702 2.  Benefits 10,007 10,297 

Subtotal, Compensation and Benefits. .............. 110,197 107,669 115,374 114,042 

B. Supporting Costs 

247 196 246 196 
30 7 322 138 175 

1. Transfer of personnel ............................... 
2. Personnel training .................................. 

554 5 18 384 37 1 Subtotal, Supporting Costs........................ 

Total, Personnel and Related Costs.................. 110.751 108.187 115.758 114,413 
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1978 1979 
1977 Budget Current  Budget 

(Thousands of D o l l a r s )  
E s t i m a t e  E s t i m a t e  Es t imate  Actual  

A. Compensation and Bene f i t s  .............................. 110,197 107,669 115,374 

100 , 190 97,372 104,428 1. Compensation ....................................... 
114,042 

103,340 

a. Permanent p o s i t i o n s  ............................ 97,974 94,916 102,268 101,254 

The funds shown above w i l l  suppor t  3,715 permanent p o s i t i o n s  i n  1979. The i n c r e a s e  i n  c o s t  
from t h e  1978 budget e s t i m a t e  t o  t h e  1978 c u r r e n t  e s t i m a t e  i s  due t o  1978 pay i n c r e a s e s  p a r t i a l l y  o f f s e t  by 
a lower personnel  l e v e l .  
personnel  l e v e l s ,  p a r t i a l l y  o f f s e t  by w i t h i n  grade and c a r e e r  development i n c r e a s e s .  

The decrease  i n  1979 i s  due t o  f u r t h e r  r educ t ions  i n  c i v i l  s e r v i c e  permanent 

Bas is  of Cost  f o r  Permanent P o s i t i o n s  

I n  1979 t h e  c o s t  of permanent p o s i t i o n s  w i l l  be $101,254,000, a decrease  of $1,014,000 from 1978. This  
dec rease  i s  c a l c u l a t e d  as fol lows:  

Cost of  permanent p o s i t i o n s  i n  1978 102,268 ..................................................... 
+1,608 Cost I n c r e a s e  i n  1979 ................................................................... 

+6 87  
+609 

+9 7 
+215 

Within grade  advances and c a r e e r  development: 
F u l l  y e a r  e f f e c t  of 1978 a c t i o n s  ........................................... 

F u l l  yea r  e f f e c t  of 1978 pay increases . . . .  
Decrease i n  re imbursable  a c t i v i t y  ............................................ 

P a r t i a l  yea r  e f f e c t  o f  1979 a c t i o n s . . . . .  ................................... 
................................... 

Cost  Decrease i n  1979 
Turnover Savings and abo l i shed  p o s i t i o n s  .............................................. 

-1,472 
-1,150 

-2,622 
F u l l  yea r  e f f e c t  of 1978 ac t ions . . . . . . . . . . . . .  .............................. 
P a r t i a l  year  e f f e c t  of 1979 a c t i o n s .  ....................................... 

Cost  of permanent p o s i t i o n s  i n  1979. .................................................... 101.254 
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1978 1979 
1977 Budget Current Budget 

Actual Estimate Estimate Es t imat e 
(Thousands of Dollars) 

b. Nonpermanent positions 

1. cost ....................................... 1,578 1,801 1 ,261  1 ,150  
2 .  Workyears .................................. 2 19 250 168 15 1 

The 1979 plan includes 151 workyears which will be used to support the following programs at 
the approximate levels shown below: 

Distribution of Nonpermanent Workyears by Program 

Program Workyear s 

Cooperative training ............................................................. 5 4  

Youth opportunity ................................................................ 47 
Other temporary employment - 

Summer employment ................................................................ 25 

....................................................... 25 

.......................................................................... 151 Total - 
The nonpermanent personnel programs have been reduced from a level of 219 workyears in 1977 to the 151 

workyears level shown above. 

c. Reimbursable detailees.......................... 77 88 144 144 

Reimbursable detailees are assigned to NASA from W D  to support the Center in the field of solid 
rocket motors and in the use of the Neutral Buoyancy Simulator. The simulator is used in the development of 
operational procedures and the evaluation of design concepts to assure flight hardware will function in 
space (effort supports development, design, instrumentation, and engineering techniques for Spacelab Transfer 
Tunnel, STS Power Module, Shuttle Payload Bay and Solar Array Systems). This effort provides mutual benefits 
to NASA and DOD by providing NASA with special talents and by keeping DOD personnel current on space 
flight technology. The 1979 effort is at the same level as 1978. 
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1977 Budget Current  
Actual  E s t i m a t e  Estimate 

(Thousands of Do l l a r s )  

d. Overtime and o t h e r  compensation .................. 
The i n c r e a s e  i n  1978 and 1979 r e f l e c t s  increased  a c t i v i t y  i n  t h e  S h u t t l e  Tes t i ng  programs, and 

the  e f f e c t  of t he  October 1977 pay inc rease .  

2.  Bene f i t s  ............................................. 10,007 

The d i s t r i b u t i o n  of t he se  c o s t s  by major c a t e g o r i e s  i s  a s  fol lows:  

Category of Cost 

C i v i l  Se rv i ce  r e t i r emen t  fund ...................... 
Employee l i f e  insurance . . .  ......................... 
Employee h e a l t h  insurance  .......................... 
Workman's compensation ............................. 
F I C A  ............................................... 
I n c e n t i v e  awards . . . . . . . .  ........................... 
Severance pay ...................................... 

Tota l  ............................................ 10.007 

The i n c r e a s e  from the  1978 budget i s  p r imar i l y  due t o  t he  1978 pay inc reases  p a r t i a l l y  o f f s e t  by 
personnel  reduc t ions .  The r educ t ion  i n  1979 i s  due t o  lower personnel  l e v e l s  and a decrease  i n  severance 
Pay 

B. Support ing Costs  ......................................... 
1. Trans fe r  of personnel  ................................ 

The es t imated  c o s t s  (based on t h e  number and the  h i s t o r i c a l  average c o s t  of r e l o c a t i o n s )  provide 
f o r  c e r t a i n  r e l o c a t i o n  c o s t s ,  such a s  t h e  expenses of s e l l i n g  and buying a home and t h e  movement of house- 
hold goods. The i n c r e a s e  shown f o r  1978 i s  due t o  t h e  es tab l i shment  of t h e  Spacelab r e s i d e n t  o f f i c e  i n  
suppor t  of t he  European Space Agency. I n  1979 these  r e l o c a t i o n s  w i l l  be l a r g e l y  completed. 
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1978 1979 
1977 . Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of Do l l a r s )  

307 322 138 175 2. Personnel  t r a i n i n g  .............................. 
The purpose of t h e  MSFC t r a i n i n g  program i s  to  cont inue  t h e  development of  s k i l l s  and knowledge 

of  c i v i l  s e r v i c e  employees i n  o rde r  t o  more e f f i c i e n t l y  suppor t  NSFC’S r o l e s  and missions i n  t h e  Space pro-  
gram. The b e n e f i t s  t o  be  der ived  by NASA, from t h e  t r a i n i n g  and educa t iona l  programs conducted a t  MSFC, 
i nc lude :  enhancement of  s c i e n t i f i c  and engineer ing  l eade r sh ip  i n  t h e  s c i e n t i f i c  community; maintenance of 
a high degree o f  p r o f e s s i o n a l  competency w i t h  t h e  a d m i n i s t r a t i v e  and c l e r i c a l  work f o r c e ;  development of 
needed s k i l l s  and knowledge r equ i r ed  i n  MSFC mission a c t i v i t i e s ;  and extending MSFC work f o r c e  c a p a b i l i t y  
and i n c r e a s i n g  p r o d u c t i v i t y .  The decrease  i n  t h e  1978 c u r r e n t  estimate from the  1978 bndget estimate r e s u l t e d  
from the  funding o f  o t h e r  Center  requirements  t h a t  had a h igher  p r i o r i t y  than  t r a i n i n g .  The i n c r e a s e  i n  1979 
a l lows  f o r  a competent t r a i n i n g  plan.  

TRAVEL 

2.291 2.216 2.382 11. TRAVEL ................................................. 2.141 

Basis of Fund Requirements 

1,962 1,991 2,003 2,157 

25 30 27 30 

A .  Program Travel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

B.  S c i e n t i f i c  and Technical  Development .................... 
154 270 186 195 

T o t a l ,  Travel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.141 2.291 2.216 2.382 

C.  Management and Operat ions Travel ........................ 

A.  Program Trave l  1,962 .......................................... 1,991 2,003 2 , 157 

Program t r a v e l  i s  d i r e c t l y  r e l a t e d  t o  t h e  accomplishment of t h e  C e n t e r ’ s  mission and i s  approximately 
This  w i l l  r e q u i r e  approximately 6,100 t r i p s  i n  1979, an i n c r e a s e  of 

Travel  requirements i nc lude  those  f o r  

90 percent  of t h e  t o t a l  MSFC t r a v e l .  
approximately 100 t r i p s  over those expected i n  1978. 
c i p a t i o n  i n  program a c t i v i t i e s  wi th  a d d i t i o n a l  program i n t e r f a c e s .  

T h i s  i n c r e a s e  i n  t r i p s  i s  a r e s u l t  of MSFC p a r t i -  
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on-going programs such as t h e  S h u t t l e ;  inc lud ing  Space S h u t t l e  Main Engine, Ex te rna l  Tank and S o l i d  Rocket 
Booster ;  Spacelab,  I n t e r i m  Upper S t ags ,  Space Telescope,  High Energy Astronomy Observatory, and space s c i ence  
and a p p l i c a t i o n s  payloads.  Increased  t r a v e l  i s  expected f o r  Spacelab,  Spacelab Payloads and Space Telescope 
i n  both domestic and European t r i p s .  

1978 1979 
1977 Budget Current  Budget 

Ac tua  1 E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of  D o l l a r s )  

B. S c i e n t i f i c  and Technical  Development .................... 25 30 27 30 

S c i e n t i f i c  and Technical  Development t r a v e l  permits  employees t o  p a r t i c i p a t e  i n  meetings and t e c h n i c a l  
seminars w i th  r e p r e s e n t a t i v e s  of t h e  aerospace community. This p a r t i c i p a t i o n  al lows them t o  b e n e f i t  from 
exposure t o  t echno log ica l  advances o u t s i d e  MSFC, as w e l l  as t o  p re sen t  both accomplishments and problems t o  
t h e i r  a s s o c i a t e s .  Many of t he  meetings are  working pane ls  convened t o  s o l v e  problems f o r  t h e  b e n e f i t  of 
t he  Government. 

C. Management and Operat ions Travel... . . . .  ................. 154 270 186 195 

Management and Operat ions Travel  i s  r equ i r ed  fo r  t h e  d i r e c t i o n  and coord ina t ion  of gene ra l  management 
matters. I t  inc ludes  t r a v e l  by managers i n  such a r ea s  as personnel ,  f i n a n c i a l  management, and procurement 
a c t i v i t i e s  and t r a v e l  of t h e  Cen te r ’ s  top management t o  NASA Headquarters ,  o t h e r  NASA Centers ,  and l o c a l  
t r a n s p o r t a t i o n .  

FACIT,ITI E S SERVICES 

The Marshal l  Space F l i g h t  Center (FISFC) occupies  1,840 ac re s  of grounds i n  a complex of s c i ence  and 
engineer ing  l a b o r a t o r i e s ,  s p e c i a l  development, and t e s t  f a c i l i t i e s .  

This  complex encompasses ? , 7 r ) O , O O O  g ross  square fee t  o f  bu i ld ing  space inc luding  18 major b u i l d i n g s .  
Also  included a r e  1 7  major tc.chnica1 f a c i l i t i e s .  T h i s  phys ica l  p l an t  liousc’s an average d a i l v  on-Center 
popillation of  5,300 t o  5,800 personnel .  ?!any O L  the test Lacilities a r e  u t i l i z e d  on more than one s h i f t  
o r  during o f f - p e a k  h o u r s .  
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1978 1979 
1977 Budget Current Budget 

(Thousands of Dollars) 
Estimate Estimate E s tima te Actual 

10,598 - ............................... -- 10,488 111. FACILITIES SERVICES.... 11,436 11,016 

Basis of Fund Requirements 

A .  Maintenance and Related Services 
1. Facilities .......................................... 3 , 041 1 , 637 1,604 1,290 

118 4 1  88 94 2. Equipment ........................................... 
Subtotal.. ........................................ 3,159 1,678 1,692 1 ,384 

B. Custodial Services ...................................... 2,506 2,757 2,415 2,682 

6 , 532 C. Utility Services...... .................................. 5,771 6,581 6,381 

Total, Facilities Services... ......................... 11.436 11.016 10.488 10,598 

A. Maintecance and Related Services ........................ 3,159 1,678 1,692 1 , 384 

1. Facilities. ......................................... 3,041 1,637 1,604 1 , 290 

a. Maintenance of buildings and ground .............................................. 944 

This activity involves a total of some 235 facilities (buildings, structures, and trailers) 
with some 3.7 million gross square feet of floor area. Also involved are over 1,840 acres of land area, 
1 million square yards of pond acres, and several special structures and systems. 

The estimate includes 23 workyears of effort and reimbursements to the Army (Redstone Arsenal) 
for facility maintenance and related services to such items as electrical distribution lines and paved 
surfaces. 

The decrease in 1979 over 1978 reflects reductions in facility design and engineering efforts 
as well as in minor building repairs and modifications. 
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1977 Budget Current Budget 
Actual Estimate Estimate Es t ima t e 

(Thousands of Dollars) 

............................................................ b. Supplies and Materials 346 

This estimate provides for the acquisition of building materials, electrical materials, electronic 
materials, general maintenance materials, general operating materials, general service materials, metals, 
gauges, pipes, valves and fittings. 

2 .  Equipment ............................................. 118 41 88 94 

This activity involves maintenance and repair of over 3,800 items of building equipment at MSFC and 
remains at approximately the same level as in 1978.  

B. Custodial Services ........................................ 2 , 506 2 , 757 2,415 2,682 

Custodial services includes janitorial services, security services, fire protection, trash removal, 
sanitary landfill operations, pest control activities, and related supplies and materials. The increase 
in 1979 provides for the full year funding of the support contract at the current wage rates. 

1. Janitorial Services .................................................................. 2,189 

This activity provides service to about three million square feet of facility space and trash 
removal from 130 separate locations. 
of 142 work years. 

Work is performed through a support contract with a level of effort 

2 .  Security and Fire Protection......... ................................................ 472 

Services are provided through reimbursement to the Army (Redstone Arsenal). Included are 24 hour 
security coverage of MSFC property, law enforcement, motor vehicle control and registration, as well as 
fire protection. 

3.  Minor Requirements ................................................................... 21 

Services are related to landfill operations and "as needed" pest control. 
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1978 1979 
1977 Budget Current  Budget 

(Thousands of D o l l a r s )  
Est imate  Estimate Es t imate  Actual  

C. Ut i l i t ies  Se rv i ce s .  ....................................... 5,771 6 ,581  6 , 381 6,532 

The Army (Redstone Arsenal)  p rovides  e l e c t r i c i t y ,  steam, water ,  and sewage d i s p o s a l  s e r v i c e s  t o  MSFC 
Also included a r e  on a re imbursab le  b a s i s ,  and t h e  e s t i m a t e s ,  t h e r e f o r e ,  a r e  included i n  t h i s  a c t i v i t y .  

s e v e n w o r k y e a r s o f e f f o r t t o o p e r a t e a n d r n a i n t a i n 1 2  sepa ra t e  s t ea rnbo i l e r s  f o r  f a c i l i t i e s  no t  on t he  c e n t r a l  
system, t h e  combined u t i l i t y  system f o r  Bui ldings 4200, 4201, and 4202, t he  environmental c o n t r o l  systems, 
and t o  provide a nonduty hour f o c a l  p o i n t  f o r  emergencies. The c o s t  of  t h i s  e f f o r t  i s  es t imated  a t  $219,000. 

The remaining $6,313,000 i s  f o r  u t i l i t i e s  s e r v i c e s  a s  follows: 

1. E l e c t r i c i t y  (93,OO mW/Hrs.) ........................................................... 
2. Propane (51,000 g a l s . )  ................................................................ 
3. Fuel  o i l  (744,000 

4. Steam (491,000 K/ 

5. Water and sewageo 

g a l s . ) .  ............................................................. 
bs . )  ................................................................ 
.................................................................... 

TECHNICAL SERVICES 

I V .  TECHNICAL SERVICES. .................................... 7.707 

Basis of Fund Requirements 

A. Automatic Data Process ing  

1. Equipment ........................................... 
2. Operat ions .......................................... 

Subto ta l . . . . .  ..................................... 
809 

4,134 
4,943 

6.728 

7 70 
3,498 

4.268 

6.072 

765 
3 , 206 
3,971 

2,430 

19 

279 

3 , 074 

511 

6,418 

803 
3,521 

4,324 



1978 19 79 
1977 Budget Current Budget 

Actual Estimate Estimate Es t imat e 
(Thousands of Dollars) 

B. Scientific and Technical Information 

1. Library ............................................. 804 840 838 761 
2. Education and information ........................... 122 125 126 126 

Subtotal....... ................................... 926 965 9 64 887 

C. Shop Support and Services ............................... 1,838 1,495 1 , 137 1 , 207 

Total, Technical Services.... ......................... 7,707 6.728 6.072 6,418 

A .  Automatic Data Processing ............................... 4,943 4,268 3,971 4,324 

Provides centralized systems analysis, programming, operations, and related computational services to 
meet the management, administrative computing requirements, and related supplies and materials. Also in- 
cludes maintenance of ADP equipment. Included are 173 workyears of support contract effort. 

1. Equipment ........................................... 809 770 765 803 

Maintenance is provided under separate contracts for central site computers and associated equipment. 
Equipment maintained includes the two large Univac 1108 systems, the CalComp Disc secondary storage system 
for the Univac 1108 system, the Stromberg 4060 computer graphics output system and the key-to-disc which 
collects, controls, organizes, and edits raw data for input into Univac 1108 system. The increase from 
1978 reflects the full year effect of previously negotiated contractor wage rates. 

2. Operations .......................................... 4,134 3,498 3 , 206 3,521 

This function provides for the development and utilization of computer techniques and systems pro- 
gramming of all digital computers and associated equipment at MSFC. The computer systems include 
two large Univac 1108 systems, seven Univac 9300 Remote J o b  Entry terminals, an I B M  360/75, and I B M  360/44, 
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is -associated auxiliary -support equipment such-as film processors , Xerox microfiche printers , Xerox forms 
copiers, and punch card accounting machines (PCAM). Also included are the operation of two large magnetic 
tape libraries containing a combined total of 60,000 reels; receipt, control, and distribution of programs 
and data processing products; testing and cleaning of magnetic tapes. 

Also included in the operation costs are program design and development, and development of data 
base management, configuration management, and accounting software systems. Support is also provided for 
developing engineering drawings and parts management systems. The modest increase from the 1978 level is 
due to increased requirements for computing services and the full year effect of negotiated contractor 
wage rate increases. 

1978 1979 
1977 Budget Current Budget 

Ac tua 1 Estimate Estimate Estimate 
(Thousands of Dollars) 

B. Scientific and Technical Information.... ................ 926 965 964 887 

This activity provides for the operation of the Redstone Scientific Information Center library at MSFC 
and support to the Center in various scientific and technical information services. 

1. Library ............................................ 804 840 838 76 1 

Scientific information and library services are provided to MSFC employees and associated contractor 
personnel through the Redstone Scientific Information Center (RSIC) operations. The R S I C  contains a central 
collection of 198,000 books and journals, 2,800 periodicals, 1,000,000 documents on microfilm and 400,000 
technical papers. 
Scientific Information Board with costs shared. The decrease from 1978 is due to a planned reduction in 
the level of library support with access to a lesser number of periodicals and reports. 

Operation of the RSIC by the Army is under direction of a joint MSFC/Army Redstone 

2. Education and information. .......................... 122 125 126 126 

The funds provide for the preparation of reproducible pages for publication of technical manuscripts 
and related documents. The annual volume of work under this contract is an estimated 12 thousand manuscript 
pages. Also included is MSFC's share of the operation of the MSFC Visitor Information Center located at the 
Alabama Space and Rocket Center to inform visitors and the public regarding NASA, the Space programs and the 
MSFC role in particular. This effort is being maintained at the current level of funding. 
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1978 1979 
1977 Budget Current  Budget 

C. Shop Support  and S e r v i c e  ............................... 

Actual  Estimate E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

1 , 838 1,495 1,137 1,207 

T h i r t y - f o u r  workyears of suppor t  c o n t r a c t o r  e f f o r t  provide  t h e  Center  w i t h  suppor t  i n  t h e  areas of 

Graphic materials are prepared f o r  use  i n  such p r e s e n t a t i o n s  a s  
The i n c r e a s e  from 1978 r e f l e c t s  t h e  f u l l  year  e f f e c t  of  1978 c o s t  i n c r e a s e s .  

g r a p h i c s ,  models and des ign ,  c o n s t r u c t i o n ,  and management of  e x h i b i t s .  Rela ted  s u p p l i e s ,  materials and equip-  
ment are a l s o  included i n  t h i s  a c t i v i t y .  
s e n i o r  management meetings.  

1. Ins t rumenta t ion  suppor t  .............................................................. 59 

This  ca tegory  i s  composed of v a r i o u s  c o n t r a c t s  f o r  maintenance and r e p a i r  of i n s t i t u t i o n a l  l abora-  
t o r y  equipment and guage c a l i b r a t i o n ,  much of which i s  procured from the  Army. 
r a d i o  frequency,  o p t i c a l  and a c o u s t i c  ins t rumenta t ion  c a l i b r a t i o n .  

They inc lude  microwave, 

2.  Photographic servi.ces................................................. ............... 380 

Cons i s t s  of procurement of o f f - s i t e  commercial s t i l l  photographic and motion p i c t u r e  product ion 
s e r v i c e s .  
s l i d e s ,  vugraphs, and copy camera photography. Motion p i c t u r e  product ion s e r v i c e s  inc lude  s c r i p t  w r i t i n g ;  
f i l m  e d i t i n g ;  sound record ing ;  and p r i n t i n g  and process ing of sound motion p i c t u r e s .  Approximately 
138,000 s t i l l  photo u n i t s  and 50 reels (10 min. each) of motion p i c t u r e  s e r v i c e  are procured annual ly .  

S t i l l  photographic s e r v i c e s  inc lude  p r i n t i n g  and process ing of c o l o r  and b lack  and whi te  p r i n t s ,  

3. Graphics 768 ............................................................................ 
T h i r t y  four  workyears o f  suppor t  c o n t r a c t o r  e f f o r t  a r e  requ i red  f o r  t h e  p repara t ion  of c h a r t s ,  graphs ,  

vugraphs and s i m i l a r  v i s u a l s  f o r  a d m i n i s t r a t i v e  and o p e r a t i o n a l  requirements a r e  included i n  t h i s  a c t i v i t y .  
Approximately 28,000 work u n i t s  a r e  completed annual ly .  Also  inc ludes  t h e  des ign ,  c o n s t r u c t i o n ,  and management 
of  e x h i b i t s  i n  connection wi th  MSFC Publ ic  A f f a i r s  a c t i v i t y .  
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1978 1979 
1977 Budget Current Budget 

Actual Estimate Estimate E s t ima t e 
(Thousands of Dollars) 

MANAGEMENT AND OPERATIONS 

7.382 6.471 6.951 7.046 V. MANAGEMENT AND OPERATIONS............................... 

Basis of Fund Requirements 

2,484 2,311 2,525 2,477 

383 362 360 3 80 

1,738 1,578 1,656 1,777 

2 , 777 2 , 220 2,410 2,412 

A. Administrative Communications........................... 

B. Printing and Reproduction ............................... 
C. Transportation .......................................... 
D. Installation Common Services. ........................... 

7.046 6.951 7.382 6.471 Total, Management and Operations ...................... 

A .  Administrative Communications ........................... 2,484 2,311 2,525 2,477 

Communications support for MSFC, which includes 25 workyears of effort, consists of local telephone 
service, long distance telephone service, and various kinds of other nontelephone communications. The de- 
crease in 1979 is due to a planned reduction of main lines and instruments partially offset by the full 
year effect of support contractor wage increases, the cost of associated materials and equipment, and 
current service rates. 

1. Local telephone service .............................................................. 613 

The MSFC Central Exchange provides instruments and lines at the Center for local telephone service. 
The reduction f r o m  1978 is due to a planned reduction of main lines and instruments partially offset by 
the f u l l  year effect of increased rates for the telephone services procured f-roTii S o u t l i  r ’ c n t r a l  B e l l  Tele- 
phone Company. 



1977 
1978 1979 

Budget Cur rent Budget 
Actual Estimate Estimate E s t ima t e 

(Thousands of Dollars) 

2. Long distance telephone service........... ........................................... 748 

Provides for MSFC use of the General Services Administration operated long distance Federal Tele- 
communications System telephone network. Costs result from a formula which is based primarily on the 
number of calls made two years in the past and the number of circuits used by the Center. Also included 
are such items as Western Union leased equipment for transmitting and receiving telegraphic messages and 
the Autodin network for ordering supplies and materials and sending and receiving classified information. 
The increase from FY 1978 is based on past usage levels at GSA rates, and increased leasing costs. 

3. Nontelephone communications.. ........................................................ 1,116 

These funds provide for use of Weeden Mountain radio transmission facilities; support of the 
Emergency Warning System; and operation of MSFC Fire Surveillance System. Also provided are payments 
to the U.S. Postal Service for postage, entry into the GSA teletype system for Government subscribers, 
entry into the Western Union teletype system for commercial subscribers, overseas telegrams and cable 
system upkeep and equipment storage by the Army. Twenty-five workyears of support contractor effort 
is required to provide around-the-clock institutional communications capability, including installation, 
operation, maintenance and repair of 2,100 capital equipment items; 360,590 operating feet of cable; 
handling 90,000 telephone calls by operators on three switchboards; receiving/transmitting teletype 
messages; making 6,000 telephone directoty changes; processing 3,000 video tapes and 875 engineering 
drawings. The increase from 1978 is due primarily to the full year effect of 1978 support contractor 
wage rate increases. 

B. Printing and Reproduction ............................... 383 362 360 380 

A portion of MSFC'S printing requirements are met by an on-site printing plant operated by MSFC personnel. 
This printing plant produces approximately 18,000,000 units of printing each year. Included in the cost of 
operating this plant is four support contractor workyears of effort. In addition to this on-site printing 
plant, MSFC must also purchase from the Government Printing Office, Army and private firms about 16,000,000 
units of printing each year. This purchased printing is a combination of an overflow requirement that can- 
not be handled with the on-site workload, or is of such a type that it cannot be handled with the limited 
capability of the on-site equipment. The increase from 1978 reflects increased costs in off-site procure- 
ments. 
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1978 19  79 
1977 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dollars) 

C. Transportation .......................................... 1 , 738 1,578 1,656 1,777 

Tranportation functions at MSFC include 63 workyears of support contractor effort for operation and 
maintenance of vehicles and aircraft, and transportation of things. Included in this category is the 
maintenance of 418 general purpose vehicles, 108 general and special purpose trailers and vehicles, 290 
pieces of equipment such as "A" frame cranes, "H" frame cranes, cranes, tractors, generators, and welders; 
intermediate inspection at 6,000 miles or six months; and major inspections at 12,000 miles or twelve 
months. 
are also included. The increase in funds is due mainly to increased costs of support contracts. 

Freight charges for shipment by both surface and air transportation of materials and equipment 

........................ D. Installation Common Services.... 2,777 2,220 2,410 2,412 

This category includes 28 workyears of support contractor effort and provides support to Center Manage- 
ment and staff activities, medical services, and various other installation support services. The decrease 
from 1978 is primarily in the purchase of fewer supplies and materials, somewhat offset by increased wage 
rates in the medical services contracts. 

................................................ 1. Center management and staff functions 41 

Includes Patent Counsel Services, Tort Claims and Equal Opportunity activities. 

..................................................................... 2 .  Medical services 6 72 

Provides occupational medicine and environmental health services for the maintenance and improve- 
ment of employee health at MSFC, with emphasis on prevention, diagnosis, treatment and care of illnesses 
and injuries caused or aggravated by the work environment. 
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1977 
1978 1979 

Budget Current Budget 
Estimate Estimate E s t ima t e Actual 
(Thousands of Dollars) 

3 .  Installation support services .......................................................... 1,699 

Maintenance and repair of office equipment, equipment rental, acquisition of supplies and materials 
and miscellaneous services are included in this activity. 

a. Maintenance and repair of equipment ................................................ 354 

Maintenance and repair of office equipment includes the maintenance and repair services for 
office machines and equipment (i.e., typewriters, calculators, time stamp equipment, etc.); maintenance 
and repair services for photographic and reproduction equipment (i.e., enlargers, cameras, exposure 
controls, print copiers, projectors, power supplies, tape recorders, stroboflash, film viewer, motion 
analyzer, copiers, copy camera, processor camera, super diazo, etc.). 

b. Rental of equipment ................................................................ 185 

Rental of equipment such as Xerox machines at the resident office at Canoga Park, California 
and Visual Search Microfilm Files located at MSFC, and other reproduction equipment are included in this 
category . 

c. Supplies, materials, and equipment ................................................. 878 

Acquisition of the following types of supplies and materials: fuels and lubricants, metals, 
vehicles, office supplies, office equipment, medical supplies and equipment, and communications supplies 
and equipment. 

d. Miscellaneous services ............................................................ 282 

This estimate includes services such as miscellaneous troop service charges for military 
detailees assigned to MSFC; disposal of toxic wastes; inspection of hazardous cargo prior to entry to 
Redstone Arsenal; receipt, storage, and issue services for hazardous compounds such as explosives, pyro- 
technics and solid rocket motors. Minor commercial contracts include, repair of safety shoes, furniture 
repair, potassium cyanide disposal and logistics support. 
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12 4550 STRUCTURALTEST FACILITY 83 4483 VEHICLE MAIMENANCE SHOP 54 4723 TRAINING FACILITY 
13 4522 P R O P U S I O N  SYSTEMS COMPONENT TEST STAND 55 4711 DEVELOPMEMAL PROCESSES LABORATORY 86 4353 PHOTO LAB 

10 4481 SPACE SCIENCES LABORATORY 14 4530 P R O P U S I O N  SYSTEMS COMPONEYT T E S T  S l A f l D  
15 4561 SHOP AND LABORATORY BUILDING 56 4712 OFFICE BUILDING 

9 1  5-4498 STORAGE BUILDING 95 4201 COMMUNICATIONS FACILITY 
16 4557 STRUCTURAL TEST FACILITY 59 47W SHOP AND ASSEMBLY BUILDING 

92 5-4499 STORAGE BUILDING W 4241 SHOP AND STORAGE BUILDING 
17 4583 TtST AND DATA RECORDING FACILITY 62 5-4747 A I R  COMPRESSOR BUILDING 97 5-4244 T O R A G E  BUILDING 

63 4 7 M  CALiBRATlON LABORATORY 18 4549 P R O P U S I O N  SYSTEMS COMPONENT I E 5 T  FACILITY 94 4494 CEMER ACTIVITIES BUILDING 98 5 6 2 5 1  m U I P M E M S H E 0  
65 4732 B l S O N l C  WINDTUNNEL FACILITY 19 5-4539 TEST STAND SUPPORT BUILDING IM 4752 MULTIPURPOSE H I G H  BAY FACILITY 99 4250 OFFICE AND SHOP BUILDING 
66 4733 IMPULSE BASEFLOW FACILITY 

100 4249 OFFICE BUILDING 105 4755 HIGH B A Y  ASSEMBLY FACILITY 
OFFICE BUILDING 67 4 3 M  OFFICE BUILDING 2 1  4541 TEST STAND CONTROL BUILDING 

102 4202 OFFICE BUILDING 68 4312 OFFICE BUILDING 22 4570 BLOCKHOUSE AND CABLE TUNNELS 10) 4201 OFFICE BUILDING 7 0  4313 S H O P B U I L D I N G  

HEADQUARTERS AREA 

93 4482 TRANSPORTATION SUPPORI BUILDING 

20 4240 MODEL PROPULSION SYSTEMS TEST STAND IACOUSTICI  

24 4514 PROPUCSION SYSTEMS TEST STAND 
25 4572 PROPULSION F N D  STRUCTURAL TEST FACILITY 7 1  4332 ENVIRONMENTAL TEST LABORATORY 

73 4411 STORAGE ANDOFFICE BUILDING 
7 4  4485 OFFICE BUILDING TEST AREA 

CRYOGENIC TESTING FACILITY 75 4491 OFFICE AND LABORATORY BUILDING WEST AREA TEST SUPPORT AREA LABORATORY BUILDING 
NON-DESTRUCTIVE EVALUATION LABORATORY 76 4487 LABORATORY AND OFFICE BUILDING 2 4670 PROPULSION& STRUCTURALTEST F A C I L I I Y  26 4646 OFFICE BUILDING 
MATERIALS LABORATORY 

PUMP HOUSE 28 5-4659 H P  GN2 FACILITY OFFICE AND ENGINEERING BUILDING 
STRUCTURES AND MECHANICS LABORATORY 
SHOP AND CALIBRATION LABORATORY 8A 4699 STRUCTURALTEST FACILITY COMPUTER FACILITY 81 4475 HAZARDOUS OPERATIONS LABORATORY 
WATER POLLUl lON CONTROL FACILITY 82 M 9 3  SHOP AND STORAGE BUILDING 
ENGINEERING AND DEVELOPNYM LABORATORY 33 5-4653 COMPONENTS SERVICE BUILDING 
SURFACE TREATMEM FACILITY 34 4678 OFFICE AND STORAGE BUILDING 

FABRICATION AND MACHINE SHOP EAST AREA 36 5-4651 SHOP BUILDING 
H I G H  REYNOLDS FACILITY 
CELESTIAL& O m l C A L  SENSORS FACILITY 

77 5-4479 STORAGESHED 27 4648 H I G H  PRESSURETEST FACILITY 4 4674 BLOCKHOUSE 78 4476 ENVIRONMEMALTEST FACILITY 
79 S-44% ALllOMATlON CHECKOUI BUILDING 

8 4666 OFFICEBUILDING 
8 0  3 0  5-4647 COMPRESSOR BUILDING 

I-, 29 5-4660 BOILER P L A M  
4492 ELECTRICAL SYSTEMS LABORATORY BUILDING 

101 i- 
LAB AND SUPPORT AREA 

3 1  5-4655 MULTIPURPOSE H I G H  BAY FACILITY 
3 2  S-aM HYDRAULIC FOUIPMENT DEVELOPMENT FACILITY 

M NEUTRAL BUOYANCY FACILITY 35 5-4654 OFFICE BUILDING 

W C U M M T A T I O N  REPOSITORY 37 4449 MULTIPURPOSE H I G H  B A Y  FACILITY 
PUMP AND BOILER HOUSE 
DEIONIZED WATER PLANT 
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MANUFACTURING AND ASSEMBL'l 
1 303 HANGAR 
2 103 MANUFACTURING 
3 111 LABORATORY 
4 104 BATTERY CHARGING h STORAGE 
5 207 BOILER HOUSE 
6 202 COOLINGTOWER 
7 220 COMPONENT SUPPLY 
8 203 MAINTENANCE SUPPLY 
9 221 HAZARDOUS MATERIAL STORAGE 

TEST FACILITIES 
10 420 TEST h CHECKOUT FACILITY 
11 404 HIGH PRESSURE TEST FACILITY 
12 I 110 VERTICAL ASSEMBLY h HYDROSTATIC TEST 

13 130 SYSTEMS ENGINEERING 
141451 PNEUMATIC TEST FACILITY 

ENGINEERING I ADMINISTRATION 
IS 
16 351 CAFETERIA 
17 320 CONTRACTOR SERVICES BUILDING 
18 101 ADMINISTRATION 
19 102 ENGINEERING 
20 301 MAINTENANCE SHOP 

350 OFFICE AND ENGINEERING BUILDING 

TRANSPORTATION, UTILITIES I MlSC 
21 480 BARGE DOCK 
221 GUARD HOUSE 
23 450 MAIN PUMP STATION 

24 201 PUMP STATION NO 1 
25 304 PUMP STATION N O  3 
26 143 PUMP STATION N O  4 
27 308 WEST MASTER SUBSTATION 
28 121 MAIN SUBSTATION 
29 170 CHEMICAL WASTE LAGOON 
30 119 PAINT SHOP 
31 403 SALVAGE YARD 
32 105 TRANSPORTATION 
33 302 ELEVATED WATER TOWER 
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9 F A B A R E A  17 CAFETERIA  
10 F A B A R E A  18 CCNTRACTOR SERVICES SLDG 
11 E Y G I Y E E R I Y G  8 U I L D I Y G S  19 TEST & CHECK OUT 
12 V E R T  ASSY & HYDROSTATIC TEST 20 SALVAGE Y A R D  
13 SYSTEMS E h G I Y E E R I Y G  B L D G  21 HIGH P R E S S k R E  T E S T  F2i,ci - - ‘9 
14 H A N G A R  22 Val*\! P U l l P I L G  STATIC)’ \*  
15 MAI \TEYAr\ rCE 23 B A Q G E 3 C C K  
16 E”VGIZEERIVG & O f C 1 3 E  BLDG 24 P l i E U V A T I C  TEST F A C I L  T C  

RPM 3- 39  

NAT\ONAL SPACE 



RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1979 ESTIMATES 

NATIONAL SPACE TECHNOLOGY LABORATORIES 

DE SCRIPTION 

The Na t iona l  Space Technology Labora to r i e s  a r e  l oca t ed  i n  southwest M i s s i s s i p p i ,  approximately 50 m i l e s  
n o r t h e a s t  o f  New Or leans ,  Louisiana.  To ta l  land a r e a  i s  138,807 a c r e s  of which 13,480 a c r e s  make up t h e  ac tua l  
i n s t a l l a t i o n  owned by NASA. The remaining 125,327 a c r e s  a r e  he ld  a s  a b u f f e r  zone. I n  t h e  b u f f e r  zone, 7 , 1 6 2  
a c r e s  a re  owned by  NASA,  and 118,165 a c r e s  a r e  under r e s t r i c t i v e  easements.  The i n s t a l l a t i o n  has deep  wa te r  
access  v i a  t h e  P e a r l  River and t h e  I n t r a c o a s t a l  Waterway. Cap i t a l  investment f o r  t h e  Nat ional  Space Technology 
Labora to r i e s  a s  o f  September 30, 1977, w a s  $308,437,000. 

CENTER ROLES AND MISSIONS 

The Nat ional  Space Technology Labora to r i e s  (NSTL), formerly t h e  M i s s i s s i p p i  T e s t  F a c i l i t y  (MTF), was con- 
s t r u c t e d  and opera ted  dur ing  t h e  s i x t i e s  €or acceptance  t e s t i n g  o f  t he  b o o s t e r  s t a g e s  of t he  Sa turn  V rocke t  
system. NSTL i s  NASA's prime s t a t i c  t e s t  f a c i l i t y  f o r  l a r g e  l i q u i d  p r o p e l l a n t  rocke t  engines and propuls ion  
systems.  The r edes igna t ion  by NASA o f  MTF t o  t h e  new NSTL i n  June 1974 recognized t h e  emerging r o l e  o f  t h e  
i n s t a l l a t i o n  i n  space  and environmental technology e f f o r t s .  

NSTL i s  p r e s e n t l y  engaged i n  development and acceptance  t e s t i n g  o f  t h e  Space S h u t t l e  Main Engines and 
development t e s t i n g  o f  t h e  ground t e s t  v e r s i o n  o f  t he  S h u t t l e  O r b i t e r ,  and t h e  Main Propulsion Tes t  A r t i c l e .  NSTL 
conducts  a p p l i e d  r e s e a r c h ,  develops techniques  and demonstrates  and t r a n s f e r s  t o  the u s e r  community a p p l i c a t i o n s  
of NASA-developed technology i n  t h e  f i e l d s  o f  remote sens ing ,  s a t e l l i t e  communication, environmental s c i e n c e s ,  
and o t h e r  s e l e c t e d  a p p l i c a t i o n s  programs. NSTL manages t h e  i n s t a l l a t i o n  and,  through in teragency agreements ,  
provides  s e r v i c e  suppor t  and f u l l  u t i l i z a t i o n  o f  a l l  f a c i l i t i e s  a t  NSTL by NASA and coloca ted  elements o f  o t h e r  
e x e c u t i v e a g e n c i e s  engaged incompa t ib l e  r e sea rch ,  development, andoperationalactivities. 
Department of  I n t e r i o r ,  t h e  Department of  Commerce, t h e  Environmental P r o t e c t i o n  Agency, t h e  Department o f  
T ranspor t a t ion ,  t h e  Department of Defense, t h e  S ta te  o f  M i s s i s s i p p i ,  and t h e  S t a t e  of  Louisiana.  The p r i n c i p a l  
r o l e s  a re :  

These inc lude  t h e  

Space S h u t t l e  - NSTL p rov ides ,  main ta ins  and manages t h e  f a c i l i t i e s  and t h e  r e l a t e d  c a p a b i l i t i e s  r equ i r ed  f o r  
t h e  development and acceptance  t e s t i n g  of  t h e  Space S h u t t l e  Main Engines and t h e  development t e s t i n g  o f  t h e  
ground v e r s i o n  o f  t h e  S h u t t l e  O r b i t e r ,  and t h e  Main Propuls ion  T e s t  Ar t i c le .  RPM 4-1 



SUMMARY OF RESOURCES REQUIREMENTS 

FUNDS 
1978 1979 

1977 Budget Current  Budget 
Actual  

- 

E s t i m a t e  E s t i m a t e  E s t i m a  t e  
(Thousands of Dol la r s )  

2,823 

11. Travel.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48 32 50 65 

--- --- ---  3 50 

TIT Torhni rnl S p r v i  r p s  --- --- --- 50 

I. Personnel  and Rela ted  Cos t s . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,792 1 ,910 2,714 

................ I 111. F a c i l i t i e s  Services . . . . . . . . . . . . . . . . . . .  

.................................... 
A " .  .... ---- ............................................ 

TI X I  _ _ _ _ _ _ ^ _  L --J n-....."+:-.-.- --- 200 - _  - v . 1"lLirlag:el l leIlL allu U p e L C l  L I U l l b .  ............................ 
............................ I T o t a l ,  fund requirements 1.840 1.942 2.764 3.488 

D i s t r i b u t i o n  o f  Permanent P o s i t i o n s  by Programs 

1978 1979 
Budget I 1977 Budget Current  

Actual  

D i r e c t  P o s i t i o n s  

--- ........................ Space and Terres t r ia l  Appl ica t ions  - 
Space a p p l i c a t i o n s  --- 

S u b t o t a l ,  d i r e c t  p o s i t i o n s  ............................ - 

...................................... - 

--- 

Center Management and Operations Support Pos i t ions . . . . . . . . . .  70 - 

T o t a l ,  permanent p o s i t i o n s  ................................ 70 - 

Estimate Est imate  Est imate  

38 40 - 

40 

64 I - - 6 2  



PROGRAM DE SCRIPTION 

SPACE AND TERRESTRIAL APPLICATIONS 40 Permanent P o s i t i o n s  ( C i v i l  Se rv ice )  

I n  FY 1979 t h e  Na t iona l  Space Technology L a b o r a t o r i e s '  Ear th  Resources Laboratory 's  program w i l l  con t inue :  

a .  To conduct r e s e a r c h  i n v e s t i g a t i o n s  i n  t h e  a p p l i c a t i o n  of remotely sensed d a t a ,  s t r e s s i n g  i n t e r e s t s  and 
needs o f  p o t e n t i a l  u s e r  agencies .  
b a s i c  source  of remotely sensed d a t a  i n  con junc t ion  w i t h  s u r f a c e  d a t a  t o  develop techniques  and procedures  f o r  
p r a c t i c a l  a p p l i c a t i o n s ,  and t o  d e v i s e  c o s t - e f f e c t i v e  methods o f  t r a n s f e r  of  those  techniques  t o  t h e  u s e r  
agenc ies .  

This  r e s e a r c h  a c t i v i t y  uses  e x i s t i n g  a i r c r a f t  and s a t e l l i t e  programs as a 

b. To conduct technology t r a n s f e r  demonstra t ions  and provide  o r i e n t a t i o n  and hands-on exper ience  and tech-  
nology implementation a s s i s t a n c e  t o  f e d e r a l ,  s ta te ,  i n d u s t r i a l ,  p r i v a t e  and educa t iona l  u s e r s .  

c. To conduct r e s e a r c h ,  develop a p p l i c a t i o n s  and t r a n s f e r  technology t o  t h e  u s e r  community i n  non-remote 
sens ing  a p p l i c a t i o n s  p r i m a r i l y  i n  such areas a s  d a t a  c o l l e c t i o n  systems,  environmental systems development, and 
c losed  ecosys terns development. 

CENTER MANAGEMENT AND OPERATIONS SUPPORT 64 Permanent P o s i t i o n s  ( C i v i l  Se rv ice )  

Center  Management and Operat ions  Support i s  de f ined  as t h a t  support  o r  s e r v i c e s  being provided t o  a l l  Na t iona l  
Space Technology Labora to r ies  o r g a n i z a t i o n s  which cannot be d i r e c t l y  i d e n t i f i e d  t o  a b e n e f i t t i n g  program o r  
p r o j e c t .  The c i v i l  service personnel  involved are: 

D i r e c t o r  and S t a f f  - The Center  Manager, Deputy D i r e c t o r ,  and immediate s t a f f ,  e.g. Legal, P a t e n t  Counsel, 
Equal Oppor tuni ty ,  Pub l ic  A f f a i r s ,  and Safety .  

Management Support - Inc ludes  a wide range o f  a c t i v i t y  ca tegor ized  as management suppor t  f o r  programs and 
f u n c t i o n a l  o r g a n i z a t i o n s  f o r  t h e  e n t i r e  Center.  S p e c i f i c  func t ions  inc lude  resource  and budget  management, 
program c o n t r o l ,  c o n t r a c t i n g  and procurement, pe r scnne l  management, p roper ty  management, f i n a n c i a l  management 
resource  c o n t r o l  and management informa t i o n  sys  terns and a n a l y s i s .  
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merations Support - This i s  a broad spectrum of a c t i v i t y  t h a t  i s  requ i red  t o  mainta in  and o p e r a t e  f a c i l i t i e s ,  
b u i l d i n g s ,  and equipment; and t o  provide  t h e  normal housekeeping s e r v i c e s  and l o g i s t i c s  suppor t  f o r  t h e  p e r-  
sonnel  who manage and conduct t h e  a f f a i r s  o f  t h e  Center.  S p e c i f i c  a c t i v i t i e s  are:  

Maintenance and o p e r a t i o n  of a l l  b u i l d i n g s  and f a c i l i t i e s  
Data p rocess ing  and computer suppor t  
R e l i a b i l i t y  and q u a l i t y  assurance  
Centerwide s e c u r i t y  and p r o t e c t i o n  
F i r e  p r o t e c t i o n  
Cus tod ia l  s e r v i c e s  
L o g i s t i c s  suppor t  inc lud ing  t r a n s p o r t a t i o n ,  s u p p l i e s ,  etc.  
Medical c a r e  of employees 
Photographic and g raph ic  suppor t  

PERSONNEL AND RELATED COST 

1978 1979 
1977 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  
(Thousands of D o l l a r s )  

E s t i m a t e  

............................. I. 1.910 2.714 2.823 I PERSONNEL AND RELATED COSTS.. 1.792 

Basis of Fund Requirements 

A .  Compensation and B e n e f i t s  

1. Compensation 

a. Permanent P o s i t i o n s  ............................... 1,567 
b. Nonpermanent 34 
c .  Overtime and compensation 8 

...................................... ......................... 
S u b t o t a l ,  Compensation .......................... 1,609 

2 .  Benefi ts . . . .  .......................................... 163 

S u b t o t a l ,  Compensation and B e n e f i t s . . .  .............. 1 , 7 7 2  

1 , 705 2 , 387 
23 62 

6 7 

1 , 734 2 , 456 

169 24 2 

2,698 1 , 903 

2,484 
62 

7 

2 , 553 

2 54 -- . 

2 807 1-- 
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1978 1979 
1977 Budget Current  Budget 

Actual  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

B. Support ing Costs  

1. Trans fe r  of  personnel  ................................. 15 4 11 11 .................................... 5 5 3 5 2 .  Personnel  t r a i n i n g  - - - - 
S u b t o t a l ,  Support ing Costs . . . . . . . . . . . . . . . . . . . . .  ..... 20 7 16 16 

T o t a l ,  Personnel  and Rela ted  Costs. . . . . . . . . . . . . . .  ..... 1.792 1.910 2.714 2.823 

A .  Compensation and B e n e f i t s  ................................. 1,772 1,903 2,698 2,807 

.......................................... 2,553 1,734 2,456 1. Compensation 2- 1 609 

a. Permanent p o s i t i o n s  ............................... 1,567 1 , 705 2 , 387 2,484 

The c u r r e n t  estimate f o r  1978 inc reased  from t h e  1978 budget estimate as a r e s u l t  of  t h e  assignment 
o f  t h e  Ear th  Resources Laboratory as a component o f  t h e  Nat ional  Space Technology Labora to r ies  and t h e  October 
1977 pay i n c r e a s e .  The 1979 estimate i s  inc reased  as shown below: 

- Basis of Cost f o r  Permanent P o s i t i o n s  

I n  1979 t h e  c o s t  of permanent p o s i t i o n s  w i l l  be $2,484 thousand, a n  i n c r e a s e  of  $109 thousand from 1978. The 
i n c r e a s e  r e s u l t s  from t h e  fol lowing:  

Cost  o f  permanent p o s i t i o n s  i n  1978 ............................................................ 2 ,387  

Cost i n c r e a s e  i n  1979... ....................................................................... +I19 
Within grade advances and career development 

F u l l  y e a r  e f f e c t  o f  1978 act ions . . . . .  ................................................. 
F u l l  y e a r  e f f e c t  of  October 1977 pay increase. . . . . . . . . . . . . . . . . . . . . . . .  ................... +3 
F u l l  y e a r  e f f e c t  o f  1978 personnel  increase. . . . . . . . . . . . . . .  .............................. 

+29 
P a r t i a l  yea r  e f fec t  of 1979 actions................................................... 3-18 

348 
Pa r t i a l  y e a r  e f f e c t  o f  1979 personnel  increase.......................................... +21 
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Cost  of decreases  i n  1979.. ................................................................... 
-6 

-16 

Turnover sav ings  and abo l i shed  p o s i t i o n s  
F u l l  y e a r  e f f e c t  o f  1978 actions....................................................... 
Par t i a l  y e a r  e f f e c t  o f  1979 actions.................................................... 

Cost o f  permanent p o s i t i o n s  i n  1979..... ...................................................... 2.484 

1978 
1977 Budget Current  

Ac tua l  -- E s t i m a t e  Estimate E s t i m a t e  
(Thousands of Dol la r s )  

b. Nonpermanent p o s i t i o n s  

1. Cost.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ......... 
2. Workyears ..................................... 

The i n c r e a s e  from t h e  1978 budget estimate t o  t h e  1978 c u r r e n t  estimate i s  a r e s u l t  of t h e  
assignment of t h e  E a r t h  Resources Laboratory as a component o f  t h e  Nat ional  Space Technology Labora to r ies .  The 
1979 estimate w i l l  suppor t  t h e  fo l lowing programs a t  t h e  levels i n d i c a t e d  below: 

D i s t r i b u t i o n  - of  Nonpermanent Workyears by Program 

Promam Workyears 

Cooperat ive  t r a i n i n g  programs..... ........................................... 4 
Youth oppor tun i ty  programs................................................... 2 ................................................... 1 Other temporary employment - 

T o t a l .  ..................................................................... 7 - 
c.  Overtime and o t h e r  compensation ................... 

The 1979 overt ime e s t i m a t e  i s  necessa ry  t o  meet management and a d m i n i s t r a t i v e  requirements i n  such 
areas as procurement and f i n a n c i a l  management. 

2. Benefits.............................................. 

_.___ -- , 



The following t a b l e  r e f l e c t s  the personnel  b e n e f i t s  by major ca tegory:  I 
1978 1979 

1977 Budget Current  Budget 
Actual  E s t i m a  t e  E s t i m a t e  E s t i m a t e  - 

(Thousands of Do l l a r  s ) I 

Category of Costs  

Civil  Service Retirement Fund ....................... 117 121 174 183 
E m D l o v e e  life insurance  ............................. 8 8 13 14 . . . . . . .  ........... r - - , - -  ~ ~ - -  ~ ~ . -  

Employee h e a l t h  insurance . . . . . . . . . . . . . . . . . .  ......... 33 38 49 51 
FICA... ............................................. 1 1 1 

............................. 5 5 2 4 I n c e n t i v e  awards. . . . . . .  - 
- 169 242 254 Total... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 - 

- -- 
- -- - 

- - - 

The i n c r e a s e  from t h e  1978 budget estimate t o  t h e  1978 c u r r e n t  estimate i s  a r e s u l t  of  t h e  assignment o f  
The i n c r e a s e  from t h e  1978 E a r t h  Resources Laboratory as a component of  Nat ional  Space Technology Labora to r ies .  

c u r r e n t  estimate t o  1979 i s  due t o  t h e  f u l l  yea r  e f f e c t  of t h e  October 1977 pay i n c r e a s e  and an i n c r e a s e  i n  t h e  
NSTL s t a f f  of f o u r  p o s i t i o n s .  

B. Support inp Costs . . . . . .  .................................... 16 

1. Trans fe r  of  personnel  ................................. 15  4 11 11 

- 16 - 7 - 20 - - 

The amount es t ima ted  f o r  1979 i s  requ i red  t o  cover t h e  planned personnel  turnover  and i s  based on t h e  
1977 exper ience .  

2. Personnel  t r a i n i n g  .................................... 5 3 5 5 

The personnel  t r a i n i n g  c o s t s  are  p r i m a r i l y  f o r  "Upward Mobil i ty"  t r a i n i n g  f o r  women and m i n o r i t i e s ,  and 
EEO "Counsel Training" . I 
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TRAVEL 
f 

1978 

11. TRAVEL. .................................................. 

1977 Budget Current  
Actual  E s t i m a t e  Estimate 

(Thousands of Dollars) 

Basis o f  Fund Requirements 

......................................... A. Program ~ a v e l . . .  13 4 23 

.......................................... 65 50 T o t a l ,  Travel. - 48 - 32 

A .  Program Travel.. .......................................... 33 

- - -- -- 

- 23 -- 4 - 13 - 
Program t r a v e l  requirements a r e  d i r e c t l y  r e l a t e d  t o  the  accomplishment of t h e  C e n t e r ' s  miss ion,  and w i l l  

mainly be i n  suppor t  of  t h e  Space and Terrestr ia l  Appl ica t ions  Of f ice .  
mate t o  the  1978 c u r r e n t  estimate i s  t o  suppor t  the  Ear th  Resources Laboratory. The i n c r e a s e  i n  1979 r e f l e c t s  
an  i n c r e a s e  i n  t r a v e l  c o s t s  due t o  the  expansion o f  the  Regional Appl ica t ions  program a c t i v i t y .  

The i n c r e a s e  from t h e  1978 budget es t i -  

1979 

E s t i m a t e  

........................ 27 28  35 - - B. Management and Operat ions  Travel.. - 

B. Management and Operat ions  Travel. ......................... 27 28 35 - - - 
Management a n d o p e r a t i o n  s t r a v e l  i s  used f o r  t h e d i r e c t i o n a n d  coordina t ionofgenera lmanagementmat te rs .  I t i n -  

c l u d e s t r a v e l i n  s u c h a r e a s  a s  personnel ,  f i n a n c i a l  management, andprocurementactivities; travel o f t h e c e n t e r ' s  top  
management toNASAHeadquarters, andotherNASACenters;  and l o c a l  t r a n s p o r t a t i o n .  
a t t r i b u t a b l e t o  travel involvingmanagementmatters concemingthenewlyass ignedEar th  Resources Laboratory.  

T h e i n c r e a s e i n 1 9 7 9 . i ~  p r i m a r i l y  

FACILITIES SERVICE S --- 
The Nat ional  Space Technology Labora to r ies  (NSTL) covers  138,807 a c r e s  o f  grounds and a complex o f  f a c i l i t i e s  - 

which are made o f  l a b o r a t o r i e s ,  o f f i c e ,  and rocke t  engine t e s t  f a c i l i t i e s .  



-- 

even major b u i l d i n g s .  
A l s o  inc luded a re  five major t e c h n i c a l  f a c i l i t i e s .  
popula t ion o f  1,500 t o  1,700 personnel .  
than one s h i f t  and/or  f r e q u e n t l y  dur ing  off-peak hours.  

Tliis phys ica l  p l a n t  suppor t s  a n  average d a i l y  on-Center 
Many o f  t h e  tes t  f a c i l i t i e s  are u t i l i z e d  on schedules involving more 

1978 1979 
1977 Budget Current  Budget 

A c  tua  1 E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands of Dol la r s )  

- 350 111. FACILITIES SERVICES........ ............................. --- --- ---  - ~ - - - - 

Basis o f  Fund Requirement 

A .  Maintenance and Rela ted  Services  

100 --- --- --- .......................................... - - -- - 1. F a c i l i t i e s . .  

100 Subto ta l  ............................................ --- --- --- 

2 50 ...................................... -r-- --- --- - -- - - B. Cus tod ia l  Services. .  

.............................. --- 350 --- --- - - -- - __ T o t a l ,  F a c i l i t i e s  Serv ices  -- - 

-"- --- --- A .  Maintenance and Related Services  - - - 
1. F a c i l i t i e s . .  .......................................... --- --- --- 

100 

100 

Provides  modi f i ca t ions  and a l t e r a t i o n s  of f a c i l i t i e s  f o r  normal r e c u r r i n g  movements of  personnel  and 
equipment o f  t h e  E a r t h  Resources Laboratory .  

250 ..................................... --- --- --- - - - - B. C u s t o d i a l  Services . . .  

Provides s e c u r i t y  guard s e r v i c e s ,  j a n i t o r i a l  s e r v i c e s  and f i r e  p r o t e c t i o n  t o  t h e  Ear th  Resources Laboratory 
personnel  by the  Nat ional  Space Technology Laborator ies  i n s t i t u t i o n a l  support  s e r v i c e s  c o n t r a c t o r .  
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TECHNICAL SERVICES 

1978 1979 
1977 Budget Current  Budget 

Ac tua  1 Estimate E s t i m a t e  E s t i m a t e  
(Thousands o f Do l l a r  s ) 

...................................... 50 - -- --- - -- - - -- - I V .  TECHNICAL SERVICES. 

Basis of Fund Requirements 

A. Automatic Data Process ing  

............................................ --- - 1. Operations 

Sub to ta l  ............................................ --- 
B.  S c i e n t i f i c  and Technical  Informat ion 

............................................... - -- - 1. Libra ry  

........................................ --- - Subtotal . . . .  

T o t a l ,  Technical  Services. .  ........................... --- - - 

35 

35 

- 

................................. 35 

Provides  f o r  t h e  s u p p l i e s ,  materials and sof tware  programs i n  suppor t  of  t h e  Earth Resources Laboratory.  

- -- --- --- - - - - A .  Automatic Data Process ing 

...................... 15 --- --- --- - - - - B. S c i e n t i f i c  and Technical  Information 

Provides  f o r  t h e  books, p e r i o d i c a l s  and o t h e r  t e c h n i c a l  r e p o r t s  r equ i red  by t h e  Ear th  Resources Laboratory.  
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MANAGEMENT AND OPERATIONS 

1978 
1977 Budget Current  

Actual  E s t i m a t e  E s t i m a t e  
(Thousands of Dol la r s )  

--- - - -- __ __ ................................. --- --- - V. MANAGEMENT AND OPERATIONS 

Basis of Fund Requirement 

A ,  Admin i s t ra t ive  Communications.. .......................... --- --- --- 

B. P r i n t i n g  and Reproduction ................................ --- --- --- 
C. Transpor ta t ion .  --- --- --- .......................................... 

--- D. I n s t a l l a t i o n  Common Services.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 
--- --- --- T o t a l ,  Management and Operations ....................... ~ - - - - - 

--- --- --- - A. Admin i s t ra t ive  Communications............................ -- - 

1979 
Budget 

E s t i m a t e  

35 

45  

35 

85 - 
200 - 

35 -- 

Provides  f o r  t h e  l o c a l  telephone s e r v i c e  f o r  the  Ear th  Resources Laboratory.  

45  .................................. --- --- --- B. Admin i s t ra t ive  P r i n t i n g  - - - - 
Provides  f o r  p r i n t i n g  and reproduct ion s e r v i c e s  i n  suppor t  o f  t h e  Ear th  Resources Laboratory personnel .  

35 .......................... --- --- --- C. Transportat ion. . . . . . . . . . . . . . . . .  - - - -- 

Provides f o r  t h e  r e n t a l  of  the  GSA v e h i c l e s  requ i red  t o  suppor t  t h e  opera t ions  of t h e  Ear th  Resources 
Labo rat0 r y  . 

85 --- --- ..... --- - - - - D. I n s t a l l a t i o n  Common Services.. . . . . . . . . . . . . . . . . . . . . . .  

Provides medical s e r v i c e s ,  s u p p l i e s ,  materials and equipment f o r  t h e  Earth Resources Laboratory.  
RPM 4-11 
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1978 1979 -_  - ~. - 
1977 Budget Current  Budget 

Actual  Estimate E s t i m a t e  Estimate 
(Thousands o f  D o l l a r s )  

1. Medical services.... ................................................................... 35 

Provides f o r  t h e  p h y s i c a l  examinations and emergency medical se rv ice .  

2. I n s t a l l a t i o n  suppor t  s e r v i c e s .  ......................................................... 50 

Provides  f o r  t h e  common a d m i n i s t r a t i v e  s u p p l i e s ,  materials and equipment. 
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FY 78 FY 79 
Excepted 1 1 
GS-16 1 1 
GS-15 4 4  
GS-14 10 IO 
Al l  other GS 84 88 
TOTALPERMANENT 100 104 

I OFFICE OF THE MANAGER 

Excepted 
GS-16 

-- FY 78 FY 79 
1 1 
1 1 

All other GS 2 2  I TOTALPERMANENT 4 4 

m 

CHIEF COUNSEL 

FY 78 FY 79 -- 
GS-15 1 1 
A l l  other GS - 
TOTAL PERMANENT 1 1 

- - 

. 
RESOURCES 8, FINANCIAL 
MANAGEMENT OFFICE 

GS- I 4  1 1 
A l l  other GS 16 
TOTALPERMANENT 7 17 

FY 78 FY 79 

OFFICE 

EXECUTIVE STAFF I 
FY 78 FY 79 

GS-I4 - - 
A l l  other GS 7 7  
TOTALPERMANENT 7 7 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
NATlO NAL SPACE TECH NO LOGY LAB0 RATORIES 

I I FACILITIES ENGINEERING 
OFFICE 

FY 78 FY 79 
GS-14 1 
A l l  other GS 8 -  9 
TOTALPERMANENT 9 10 

EARTH RESOURCES 
LABORATORY 

OFFICE 

FY 78 FY 79 
GS- 14 2 2 
A l l  other GS 11 12 
TOTALPERMANENT 7 )4 

GS-15 
GS-14 
Al l  other GS 
TOTAL PERMANENT 

K Z B  
3 
5 

38 
30 

F y 2 p  
3 
5 
- 32 
40 
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N S T L  LOCATION P L A N  

USGS 
Main Propulsion 
Test Stond 8-2 4221 

Flow Bornd 
NSTL Meteoro’ogy Flood Plain Main Propulsion 

_ _  Picayune (13 Miles) 

Guard House 4202 

struction Materials Dock 

NASA 
National Space Technology Laboratories 
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NATIONAL SPACE TECHNOLOGY LABORATORIES-AERIAL VIEW 



RESEARCH AND PROGRAM MANAGEMENT 

FISCAL, YEAR 1979 ESTIMATES 

GODDARD SPACE FLIGHT CENTER 

DESCRIPTION 

The Goddard Space F l i g h t  Center ,  l o c a t e d  15 m i l e s  n o r t h e a s t  of Washington, D C . ,  a t  Greenbel t ,  Maryland, i s  
s i t u a t e d  on a 554-acre main s i t e .  Three a d d i t i o n a l  nearby p l o t s  of 640 a c r e s  comprise the  remote s i t e  a r e a  
and c o n t a i n  t h e  Goddard Antenna T e s t  Range, the  Goddard O p t i c a l  F a c i l i t y ,  t he  Propuls ion Research F a c i l i t y ,  
t h e  Magnetic F i e l d s  Component Test F a c i l i t y ,  t h e  A t t i t u d e  Control  T e s t  F a c i l i t y ,  and the  Network Tra in ing  and 
T e s t  F a c i l i t y .  The t o t a l  c a p i t a l  investment f o r  the  Goddard Space F l i g h t  Center ,  inc lud ing  t r a c k i n g  s t a t i o n s  
and c o n t r a c t o r - h e l d  f a c i l i t i e s  a t  v a r i o u s  l o c s t i o n s  a s  of September 30,  1 9 7 7 ,  was $467,950,000. 

The m a j o r i t y  of  t h e  Goddard C e n t e r ' s  personnel  a r e  l o c a t e d  a t  Greenbel t ,  Maryland; o the r  personnel  a r e  10- 
ca ted  a t  the  Goddard I n s t i t u t e  f o r  Space S t u d i e s  i n  New York C i t y ,  and throughout the  world,  managing the  
o p e r a t i o n  of s a t e l l i t e  t r a c k i n g  and communicaticns network s t a t i o t i s .  

CEKTER ROLES AND XISSIONS 

The Goddard Space F l i g h t  Cen te r ,  e s t a b l i s h e d  i n  1959 as  t h e  f i r s t  major United S t a t e s  i n s t a l l a t i o n  devoted 
t o  the  i n v e s t i g a t i o n  and e x p l o r a t i o n  of space ,  conducts a wide-ranging program i n  space sc ience  and a p p l i -  
c a t i o n s .  The Goddard Center has  developed many d i v e r s e  c a p a b i l i t i e s :  t he  management of complex p r o j e c t s ;  
t h e  development of wholly i n t e g r a t e d  s p a c e c r a f t ,  ranging from systems eng ineer ing  t o  development, i n t e g r a t i o n ,  
and t e s t i n g ;  the  development and o p e r a t i o n  of s a t e l l i t e  t r a c k i n g  networks,  d a t a  a c q u i s i t i o n  and a n a l y s i s ;  and 
s c i e n t i f i c  r e s e a r c h  t o  inc lude  both  t h e o r e t i c a l  s t u d i e s  and the  development of many s i g n i f i c a n t  s c i e n t i f i c  
experiments flown on s a t e l l i t e s .  The p r i n c i p a l  and suppor t ing  r o l e s  are:  

PRINCIPAL 

Ear th  O r b i t a l  Spacecra f t  Development and F l i g h t  Operat ions  - f o r  s c i e n c e  and a p p l i c a t i o n s ,  inc ludes  space- 
c r a f t  p ropu ls ion  and suppor t ing  technology such as  l o w  c o s t  s t r u c t u r a l  e v a l u a t i o n  and r e l i a b i l i t y  denon- 
s t r a t i o n ,  advanced guidance systems and space power systems.  Major emphasis i s  on automated, s t andard  space-  
c r a f t  systems,  f r e e  f l y e r s ,  experiment i n t e g r a t i o n ,  and t h e  planning and conducting of a s s o c i a t e d  f l i g h t  
opera t ions .  
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Tracking and Data A c q u i s i t i o n  Systems and Support Operations - planning,  developing and implementing 
the  t r a c k i n g  network, d a t a  process ing and a n a l y s i s ,  communications, and miss ion c o n t r o l  systems and f a c i l -  
i t i e s .  Planning and conducting suppor t  e a r t h  o r b i t  s p a c e c r a f t .  Includes  f l i g h t  c o n t r o l ,  t r a c k i n g ,  d a t a  
a c q u i s i t i o n ,  communications, and informat ion process ing and a n a l y s i s .  Network planning and implementation 
suppor t  f o r  S h u t t l e ,  inc lud ing  O r b i t a l  F l i g h t  Tes ts  (OFT). 
inc lude  o r b i t a l  phase a c q u i s i t i o n  of  a l l  miss ion types  such a s  manned, deep space,  e t c . ) .  

(Tracking and d a t a  a c q u i s i t i o n  r e s p o n s i b i l i t i e s  

Spacelab Payloads - development, i n t e g r a t i o n  and d a t a  process ing f o r  Spacelab payloads i n  a s t r o p h y s i c s ,  
s o l a r  t e r r e s t r i a l  physics ,  astronomy, and ass igned a p p l i c a t i o n s  r o l e s .  

Space Physics  and Astronomy Payloads and Science - developing t h e  t e c h n i c a l  d i s c i p l i n e  base,  inc lud ing  
as t ronomica l  s e n s o r s ,  developing and implementing f l i g h t  experiments,  inc lud ing  space physics  and exper i -  
mentat ion f o r  p l a n e t a r y  miss ions .  ( Inc ludes  p lane ta ry  astronomy). 

Upper  Atmospheric Research - develop and app ly  a n a l y t i c a l  techniques ,  e v a l u a t e  advanced ins t rumenta t ion  
concepts  f o r  atmospheric c o n s t i t u e n t  a n a l y s i s .  

Appl ica t ions  Research and Development - developing t h e  t e c h n i c a l  d i s c i p l i n e  base,  developing spaceborne 
sensors ,  developing ground d a t a  process ing systems and d a t a  a n a l y s i s  systems,  and implementing a p p l i c a t i o n s  
experiments f o r  Weather and Climate,  Ear th  Dynamics, Ear th  Resources and Communications. 

Informat ion Systems Technology - developing and mainta ining a technology base.  

Sounding Rocket Development, Procurement and Operat ions  - developing and procur ing sounding r o c k e t s  and 
c a r r y i n g  out  a l l  phases of o p e r a t i o n s  from m i s s i o n / f l i g h t  planning t o  landing and recovery.  Inc ludes  sup- 
p o r t i n g  systarns ( i . e . ,  gu?_daiice, t e l emet ry  and a t t i t u d e  c o n t r o l ) ,  payload c a r r i e r  development, development 
a c q u i s i t i o n .  (Most GSFC sounding rocke t  a c t i v i t i e s  involve t h e  h igher  performance, more complex v e h i c l e  
suppor t  systems. 
F l i g h t  Center  (WFC)). 

Most a c t i v i t i e s  involving lower performance v e h i c l e  systems a r e  ass igned t o  Wallops 
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Launch Vehicle Procurement - for science and applications-oriented missions. Current focus on sounding 
rockets and Delta. 

SUPPORTING 

Planetary Science - developing and applying techniques for the analysis of planetary atmospheres. 

Contributing to the technical discipline base, developing spaceborne sensors and implementing experi- 
ments in: 

-2 
- Ocean Dynamics 
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SUMMARY OF RESOURCES REQUIREMENTS 

FUNDS 

1978 
1977 Budget Current 

Actual Estimate Estimate 
(Thousands of Dollars) 

1979 
Budget 

E s  tima t e 

97,121 97,696 103,861 I. Personnel and Related Costs........................ 

2,253 2,251 2,296 11. Travel ............................................. 
111. Facilities Services... ............................. 8,660 8,667 8,979 

2,457 2,182 1,999 IV. Technical Services......... ........................ 
V. Management and Operations .......................... 4,383 5,337 5,112 

Total, fund requirements ......................... 114.874 116.133 122.247 

104,343 

2,476 

9 , 895 

2,046 

5 , 379 

124.139 



...... ,-*. ...... ... “..3.4‘...C ___n .. ............- . ... 

I Distribution of Permanent Positions by Program 

1978 1979 
Budget 
E s tima t e 

Budge t Current 
Estimate Estimate 

1977 
Actual 

Direct Positions 

Space Transportation Systems ............................. 125 

36 
1 
88 

143 135 126 

Space shuttle .......................................... 
Space flight operations ................................ 
Expendable launch vehicles ............................. 

31 
16 
96 

40 
10 
85 

47 
10 
69 

Space Sciences ........................................... 1. 165 991 1. 080 1. 066 

Physics and astronomy .................................. 
Lunar and planetary exploration ........................ 

1 . 071 
94 

919 
72 

1 . 025 
55 

1. 013 
53 

836 Space and Terrestrial Applications ....................... 783 7 90 814 

Space applications ..................................... 
Techhology utilization ................................. 

7 74 
9 

781 
9 

805 
9 

826 
10 

59 6 4  Aeronautics and Space Technology ......................... 77 59 

Space research and technology .......................... 
Energy technology applications ......................... 

76 
1 

58 
1 

64 
... 

58 
1 

655 

2. 787 

838 

3.625 

Tracking and Data Acquisition ............................ 6 74 6 15 612 

2. 704 Subtotal Direct ...................................... 2 . 675 2 . 703 
844 Center Management and Operations Support Positions ......... 950 845 

3.548 Total. permanent positions ............................. 3.625 3.548 

RPM 5-4 



SPACE SHUTTLE 

PRO GRAM DE SCR IPT I O N  

47 Permanent Pos i t ions  ( C i v i l  Seri i c  - 2 
The o b j e c t i v e  o f  t h e  Space S h u t t l e  a c t i v i t i e s  a t  Goddard Space F l i g h t  Center  i s  t o  p l a n  and implement the  

equipment systems, communications d a t a ,  vo ice  c i r c u i t s ,  and o p e r a t i o n a l  procedures requ i red  f o r  support  dur ing  
t h e  O r b i t a l  F l i g h t  Tes t  phases,  and subsequent o p e r a t i o n a l  phases of the  S h u t t l e  program. 

SPACE FLIGHT OPERATIONS 10 Permanent P o s i t i o n s  ( C i v i l  Se rv ice )  

The o b j e c t i v e  o f  t h e  Goddard a c t i v i t i e s  i n  t h i s  a r e a  i s  t o  provide  t h e  t e c h n i c a l  support  and d a t a  t o  e f f e c -  
During 1979,  Goddard w i l l  t i v e l y  i n t e g r a t e  Goddard f r e e - f l y e r  payloads i n t o  t h e  Space Transpor ta t ion  System. 

perform a v a r i e t y  of s t u d i e s ,  u t i l i z i n g  Goddard's s c i e n t i f i c  and t e c h n i c a l  base,  t o  b e t t e r  develop t h e  S h u t t l e  
Payload requirements and i n t e r f a c e  f o r  t h e  Goddard Free-Flyer  Payloads. 

EXPENDABLE LAUNCH VEHICLES 69 Permanent P o s i t i o n s  ( C i v i l  S e r v i c e )  

The Goddard Space F l i g h t  Center  i s  t h e  management c e n t e r  f o r  the  Del ta  launch v e h i c l e .  The Delta Vehicle i s  
NASA's  only  medium c l a s s  s tandard launch v e h i c l e  and has t h e  c a p a b i l i t y  of  a c c u r a t e l y  p u t t i n g  a wide v a r i e t y  of 
s p a c e c r a f t  i n t o  a broad spectrum of o r b i t s ,  ranging from e q u a t o r i a l  t o  p o l a r  i n c l i n a t i o n s .  The Delta i s  used 
f o r  NASA miss ions  and f o r  a wide range of reimbursable missions f o r  o t h e r  government agencies ,  domestic 
commercial u s e r s ,  and i n t e r n a t i o n a l  u s e r s .  
launch v e h i c l e s  r equ i red  f o r  approved miss ions ,  t o  provide the  necessary  opera t ions  suppor t ,  t o  mainta in  p ro-  
d u c t i o n  c a p a b i l i t y  f o r  p r o j e c t e d  miss ions  and t o  provide  f o r  s o l i d  p r o p e l l a n t  upper s t a g e s  and apogee boos te r  
motors f o r  c e r t a i n  Delta and Atlas-Centaur/Titan-Centaur launches. 
q u a l i t y  and c o n f i g u r a t i o n  c o n t r o l  s e r v i c e s  t o  mainta in  o p e r a t i o n a l  c a p a b i l i t y  wi th  high r e l i a b i l i t y .  

The Delta program i s  managed t o  provide  f o r  product ion of t h e  

The Delta p r o j e c t  provides  engineer ing,  

PHYSICS AND ASTRONOMY 1,013 Permanent P o s i t i o n s  ( C i v i l  Se rv ice )  

Physics and Astronomy i s  comprised o f  r e sea rch  i n  t h r e e  major a r e a s :  Ast rophysics ,  Solar  T e r r e s t r i a l  and 
Upper Atmospheric Research. 
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Goddard Astrophysics activities have the objectives of: accomplishing laboratory and flight scientific 
research to increase human knowledge of the earth's space environment, the stars, and the more distant heavenly 
bodies; and providing advanced technical development of experiments and spacecraft components for future astro- 
physics missions. 

To this end, Goddard has organized its activities to accomplish scientific progress in all the following 
discipline areas of Astrophysics: 
infrared and radio astronomy, and particle astrophysics. During 1979, work will be in progress on 
instruments to fly on the Space Telescope. 

Gama Ray astronomy, X-ray astronomy, ultraviolet and optical astronomy, 

During 1979 ,  Goddard will be actively engaged in the definition and development of astrophysics payloads f o r  
Spacelab missions and in the sounding rocket program, as well as many data analysis/interpretation tasks 
arising from the astrophysics satellites for which Goddard is responsible,including the Orbiting Astronomical 
Observatory and the International Ultraviolet Explorer. 

The objective of the astrophysics payloads for the Spacelab is to evolve experiments which can capitalize on 
the unique capabilities of the Shuttle/Spacelab which will be used in connection with the Space Shuttle. 
research areas under consideration include optical and ultraviolet astronomy and high energy astrophysics. 

The 

Goddard provides the management and support of the NASA national and international Sounding Rocket Program. 
The effort in 1979 also encompasses the Solar Pointing Aerobee Rocket Control System (SPARCS), 

Goddard Solar Terrestrial activities have two historical objectives: to conduct laboratory and flight 
research to support and increase the human knowledge of the earth's space environment and the sun; and to pro- 
vide the advanced technical expertise s o  that experiments and spacecraft components for future terrestrial 
missions may be developed. 

In 1979 ,  the majority of the efforts will be focused on two projects--the Solar Maximum Mission and the 
Spacelab solar terrestrial payloads. 

The Solar Maximum Mission is designed to gather data which will lead to an understanding of the mechanisms 
and effects of solar flares. The SMM objectives are the continuation of investigations that were initiated 
through the Orbiting Solar Observatory and the Apollo Telescope Mount programs. During 1979,  deliveries of the 
flight experiments will be concluded, and the satellite will be launched in late 1979.  
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The o b j e c t i v e  of  t h e  Spacelab s o l a r  t e r r e s t r i a l  payloads p r o j e c t  i s  t o  evolve s o l a r  t e r r e s t r i a l  r e sea rch  i n  
space us ing  t h e  Spacelab i n  con junc t ion  wi th  t h e  Space S h u t t l e .  
ins t ruments  and r e l a t e d  hardware and sof tware  w i l l  cont inue,  wi th  t h e  f i r s t  f l i g h t  planned f o r  1980. 

During 1979, t h e  development o f  s c i e n t i f i c  

The Goddard Space F l i g h t  Center  provides  e x p e r t i s e  i n  t h e  d i s c i p l i n e  o f  Upper Atmospheric Research. Goddard 

This  r e s e a r c h  i s  d i r e c t e d  toward ach iev ing  a n  
i s  pursuing r e s e a r c h  s t r u c t u r e d  t o  o b t a i n  a s c i e n t i f i c  assessment o f  p o s s i b l e  d e p l e t i o n  of t h e  e a r t h ' s  ozone 
l a y e r  and a s s o c i a t e d  p o t e n t i a l  b i o l o g i c a l  and c l i m a t i c  e f f e c t s .  
understanding of t h e  phys ics  and chemistry o f  t h e  s t r a t o s p h e r e  and i t s  a d j o i n i n g  reg ions  by means of e x p e r i -  
mental measurements ( a i r c r a f t ,  ba l loons ,  r o c k e t s ,  and s a t e l l i t e s )  a s  w e l l  a s  t h e o r e t i c a l  s t u d i e s  and l a b o r a t o r y  
measurements. 

LUNAR AND PLANETARY EXPLOKATION 

The Goddard sc ience  a c t i v i t y  w i t h i n  t h e  Lunar and P lane ta ry  Program i s  designed t o  emphasize t h e  physics of  
i n t e r p l a n e t a r y  space  and p l a n e t a r y  environments. To t h i s  end, Goddard w i l l ,  i n  1979, mainta in  as s t rong  and 
v i a b l e  a r esea rch  group a s  i s  r equ i red  t o  c a r r y  out  t h i s  r o l e .  

During 1979, Goddard w i l l  be a c t i v e l y  engaged i n  t h e  suppor t  of two p r o j e c t  a c t i v i t i e s - - t h e  Voyager miss ion 
and t h e  J u p i t e r  O r b i t e r  Probe. For t h e  Voyager miss ion t h e  Goddard r o l e  w i l l  be  one of a n a l y s i s  of  t h e  d a t a  
gathered by t h e  Goddard I R I S  experiment and a l s o  p a r t i c i p a t i o n  by Goddard experimenters i n  t h e  d a t a  a n a l y s i s  
o f  t h e  plasma science, r a d i o  astronomy, and cosmic ray  experiments.  

I n  1979 t h e  J u p i t e r  % b i t e r  Probe w i l l  s t i l l  be i n  the  development s t a g e s  and Goddard i n v e s t i g a t o r s  w i l l  be 
a c t i v e  i n  monitoring progress  on those  experiments f o r  which Goddard has been given r e s p o n s i b i l i t y .  A c t i v i t i e s  
w i l l  c o n c e n t r a t e  upon technology development, s p e c i f i c a t i o n  s a t i s f a c t i o n ,  and completion of d e l i v e r y  schedules .  

SPACE APPLICATIONS 826 Permanent P o s i t i o n s  ( C i v i l  Se rv ice )  

The Goddard Space Appl ica t ions  a c t i v i t i e s  encompass broad r o l e s  and miss ions  i n  t h e  d i s c i p l i n e  a r e a s  of 
climate, weather,  communications, e a r t h  resouyces,  environmental  monitoring,  and e a r t h  and ocean dynamics. 
Goddard's a c t i v i t i e s  f a l l  i n t o  t h r e e  major c a t e g o r i e s :  (1) resea rch  and technology, (2)  f l i g h t  p r o j e c t s  and 
(3) a p p l i c a t i o n s  demonstra t ions .  
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I n  the area of applications research and technology, Goddard activities involve research and development 
directed toward the basic understanding and capabililities necessary to apply space systems and technology to 
practical uses on earth. Climate research activities are directed toward improved understanding of important 
physical processes related to climate such as cloud cover statistics, impact of aerosols and trace gases, ozone 
concentration trends and variability, solar effects, and refined albedo calculations. In 1979 ,  efforts will 
continue on synthesis and analysis of satellite data collected during the 1 9 7 0 ' s  into data sets for use in 
climate modeling, on the development of basic climate models, and on the assessment of user requirements for 
timely information from satellite data on the current state of the climate. 
activity will involve participation in the first GARP Global Experiment, a major cooperative international 
effort to obtain global data from satellites, ships, aircraft, balloons and other devices. Work will continue 
in severe storm research aimed at techniques and instruments for detection, prediction and warning of  short- 
lived severe storms. 

In the weather area, a major 

Environmental quality research and technology activity is directed toward the development of remote sensing 
technology and the analytic tools to interpret sensor measurements and assess the impact of pollution. 

Communications activities involve advanced communications research, improved techniques for data management, 
and advanced flight experiment developments. 
required for applications in a public service communications satellite, e.g., small, simple ground-based 
antennas and transceivers with commensurate improvements in satellite power, beam shaping, and switching 
sys tems . 

Technology studies will be focused on the technology improvements 

In Earth Resources, research and technology activities are directed toward improvement of data handling tech- 
niques, data processing equipment, machine-aided interpretation and classification techniques; and on definition 
and advanced development activities on potential future sensors to improve resources detection capabilities. 

Ocean condition monitoring research involves such activities as determining mathematical models for prototype 
ocean circulation systems and developing methods for the monitoring of dynamic ocean surface phenomena. 

Flight program activity includes design, development, operation and data analysis for Applications flight 
missions. The satellite systems involved are in all phases of the project cycle--some are in orbit returning 
data, some are well along in development and approaching launch, and some are in early phases of development. 
Among the NASA flight projects involved are the following: 
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Landsat-C, scheduled f o r  launch i n  1978, w i l l  extend t h e  per iod of space-data a c q u i s i t i o n  f o r  e a r t h  
resources  i n i t i a t e d  by LANDSAT-2, and improve t h e  s p e c t r a l  observing c a p a b i l i t y ,  wi th  t h e  a d d i t i o n  of 
a n  i n f r a r e d  channel. 
provide  h i g h- r e s o l u t i o n  (40 meter)  imagery. 

I n  a d d i t i o n  t o  t h e  s p e c t r a l  imagery, an  improved Return Beam Vidicon system w i l l  

Landsat-D, scheduled f o r  launch i n  1981, w i l l  a s s e s s  t h e  c a p a b i l i t y  of t h e  Thematic Mapper, a powerful  
new ins t rument  wi th  much h igher  s p a t i a l  r e s o l u t i o n  and g r e a t e r  s p e c t r a l  coverage than  t h e  m u l t i s p e c t r a l  
scanner on t h e  previous  Landsat s a t e l l i t e s ;  provide  c o n t i n u i t y  o f  d a t a  t o  u s e r s  of  Landsat d a t a ;  and 
provide  a system l e v e l  demonstra t ion invo lv ing  both space and ground d a t a  systems i n  coopera t ion  wi th  
u s e r  agencies .  

Nimbus G, t o  be launched i n  1978, w i l l  a c q u i r e  environmental  d a t a  on a g l o b a l  b a s i s  f o r  atmospheric 
p o l l u t i o n  and oceanography i n v e s t i g a t i o n s .  

S t r a t o s p h e r i c  Aerosol and Gas Experiment, scheduled f o r  launch i n  1979, has t h e  o b j e c t i v e s  of mapping 
of a e r o s o l s ,  ozone, and o t h e r  gases on a g l o b a l  b a s i s ;  t r a c k i n g  of a e r o s o l s  s i n c e  they a c t  a s  t r a c e r s  
f o r  c i r c u l a t i o n  and t r a n s p o r t  phenomena; and determining t h e  o p t i c a l  p r o p e r t i e s  of a e r o s o l s  and t h u s  
p o s s i b l y  assess t h e i r  e f f e c t s  on g l o b a l  c l imate .  

Heat Capacity Mapping Mission, t o  be  launched i n  1978, has t h e  primary o b j e c t i v e  of producing thermal 
maps o f  t h e  s u r f a c e  o f  t h e  e a r t h ,  a t  the  optimum times f o r  thermal i n e r t i a l  measurements f o r  d i s c r i m i n a-  
t i o n  of rock types  and minera l  r e source  l o c a t i o n .  

Search and Rescue f l i g h t  equipment w i l l  be launched on o p e r a t i o n a l  weather s a t e l l i t e s  dur ing the  
1982-1984 per iod  t o  demonstrate t h e  f e a s i b i l i t y  o f  improving d e t e c t i o n  and l o c a t i o n- f i x i n g  o f  emergency 
d i s t r e s s  s i g n a l s  from genera l  a v i a t i o n  a i r c r a f t  and marine v e s s e l s  by t h e  use of a s a t e l l i t e - b a s e d  
moni tor ing system. 

TIROS N ,  t o  be launched i n  1978, w i l l  be t h e  p ro to type  s p a c e c r a f t  f o r  t h e  t h i r d  genera t ion  o p e r a t i o n a l  
environmental  s a t e l l i t e  system designed t o  provide  an  economical and s t a b l e  p la t fo rm f o r  t h e  advanced 
ins t ruments  t o  be used i n  making measurements of  t h e  e a r t h ' s  atmosphere, i t s  s u r f a c e  and cloud cover  
and t h e  p ro ton  and e l e c t r o n  f l u x  near t h e  e a r t h .  

Ear th  Rad ia t ion  Budget S a t e l l i t e  System, t o  b e  launched i n  1982, w i l l  c o n t r i b u t e  t o  t h e  n a t i o n a l  c l i m a t e  
r e s e a r c h  program by a c q u i r i n g  va luab le  d a t a  on t h e  energy exchange between t h e  E a r t h ' s  atmosphere and 
space,  on g l o b a l  and r e g i o n a l  f l u c t u a t i o n s  i n  t h i s  energy exchange, and on o t h e r  atmospheric f a c t o r s  
important  t o  c l i m a t e  resea rch  e f f o r t s .  
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I n  a d d i t i o n  t o  t h e  NASA f l i g h t  p r o j e c t s ,  Goddard has management r e s p o n s i b i l i t y  f o r  t h e  Nat ional  Oceanographic 
and Atmospheric Admin i s t ra t ion  s a t e l l i t e s  through launch and o r b i t a l  checkout. 

Appl ica t ions  demonstra t ion a c t i v i t i e s  involve  t h e  a n a l y s i s ,  d i s t r i b u t i o n  and use  of a p p l i c a b l e  d a t a  rece ived  
I n  1979, a c t i v i t i e s  i n  t h i s  a r e a  w i l l  i nc lude  t h e  u s e  o f  d a t a  from Nimbus-G f o r  s o l u -  from s a t e l l i t e  systems. 

t i o n  o f  problems concerning p o l l u t i o n ,  ocean resources  and dynamics, and weather and c l imate .  Analys is  and 
d a t a  use  a c t i v i t i e s  involving Landsat-Cy t h e  Heat Capacity Mapping Mission, t h e  Magnetic F i e l d  S a t e l l i t e ,  t h e  
S t r a t o s p h e r i c  Aerosol  and Gas Experiment and o t h e r  o p e r a t i n g  s a t e l l i t e s  w i l l  a l s o  be conducted dur ing  1979. 
a c t i v e  Regional Appl ica t ions  Trans fe r  a c t i v i t y  w i l l  be i n  p rogress  i n  1979 to t r a n s f e r  c a p a b i l i t i e s  t o  
personnel  from u s e r  o r g a n i z a t i o n s .  
t i o n s  s a t e l l i t e  systems, c e n t e r  personnel  w i l l  support  t h e  U.S. government p a r t i c i p a t i o n  i n  t h e  World Admini- 
s t r a t i v e  Radio Conference a t  which p o l i c i e s ,  t e c h n i c a l  parameters,  s t andards ,  des ign  c r i t e r i a  and o p e r a t i o n a l  
procedures w i l l  be  e s t a b l i s h e d  f o r  space and t e r r e s t r i a l  r a d i o  communications. 

An 

Also i n  1979, because of t h e  unique Goddard p o s i t i o n  r e l a t i v e  t o  communica- 

TECHNOLOGY UTILIZATION 10 Permanent P o s i t i o n s  ( C i v i l  S e r v i c e )  

A t  Goddard, Technology U t i l i z a t i o n  a c t i v i t i e s  a r e  d i r e c t e d  toward t h e  a p p l i c a t i o n  o f  space technology t o  
p u b l i c  and p r i v a t e  s e c t o r  needs. Foremost among t h e  technology a p p l i c a t i o n s  p r o j e c t s  i n  1979 are  t h e  fo l lowing:  

1. Development of  a demonstra t ion model of a human t i s s u e  s t i m u l a t o r .  

2. Development of  a speech decoder f o r  communication wi th  t h e  deaf .  

3.  Demonstration of a small, high c a p a c i t y  t ape  r e c o r d e r  i n  ocean bottom seismometers. 

4. Demonstration of improved EKG techniques through t h e  a p p l i c a t i o n  of f l i g h t  spectroscopy p r i n c i p l e s .  

SPACE RESEARCH AND TECHNOLOGY 64 Permanent P o s i t i o n s  ( C i v i l  S e r v i c e )  

The o b j e c t i v e  o f  t h e  Goddard Space F l i g h t  Center  i n  Space Research and Technology program ac t iv i t i e s  i s  t o  
provide  r e s u l t s  a p p r o p r i a t e  t o  space miss ion c a p a b i l i t y  enhancement. P a s t  e f f o r t s  have produced many worthwhile 
advances i n  space system c a p a c i t y ,  r e l i a b i l i t y  and e f f e c t i v e n e s s .  During 1979, a r e a s  of i n c r e a s i n g  a t t e n t i o n  
inc lude  cryogenics  f o r  space f l i g h t ,  informat ion systems and sensors .  Also i n  1979, Goddard Space F l i g h t  Center  
w i l l  begin  work on t h e  systems technology phase o f  t h e  NASA End-to-End Data System (NEEDS). 
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TRACKING AND DATA ACQUISITION 612 Permanent P o s i t i o n s  ( C i v i l  S e r v i c e )  

The Tracking and Data Acquis i t ion  Program a t  Goddard i s  broken i n t o  two main a r e a s :  (1) o p e r a t i o n  of t h e  
S p a c e f l i g h t  Tracking and Data Network (STDN) and Operat ional  Communications Network (NASCOM) and, (2) informa-  
t i o n  p rocess ing  and computation suppor t  f o r  f l i g h t  p r o j e c t s .  

The S p a c e f l i g h t  Tracking and Data Network (STDN) i s  opera ted i n  d i r e c t  suppor t  of  NASA's e a r t h  o r b i t i n g  
s c i e n t i f i c  and a p p l i c a t i o n s  s a t e l l i t e s  and manned s p a c e f l i g h t  programs. I n  a d d i t i o n ,  NASA a u t h o r i z e s  t h e  
Network t o  provide  s e r v i c e s  t o  s a t e l l i t e s  t h a t  a r e  opera ted by o t h e r  Government agencies ,  such a s  DOD and NOAA, 
a s  w e l l  a s  t o  s p a c e f l i g h t  programs o f  f o r e i g n  governments. Launch support  by t h e  STDN i s  provided t o  a l l  o f  
t h e  above agencies  and t o  commercial companies who f l y  e a r t h  o r b i t i n g  s a t e l l i t e s .  

During 1979, t h e  STDN must m e e t  t h e  widely va ry ing  requirements f o r  suppor t  o f  some 50 missions inc lud ing :  
Space S h u t t l e  o r b i t a l  tes t  f l i g h t ,  LANDSAT, High Energy Astronomy Observator ies ,  Nimbus, Tiros-N, SEXSAT, 
I n t e r n a t i o n a l  Sun Ear th  Explorer ,  So la r  Maximum Mission, MAGSAT, Heat Capacity Mapping Mission, and S t r a t o -  
s p h e r i c  Aerosol Gas Experiment. 

NASA Communications Network (NASCOM) provides  a l l  o p e r a t i o n a l  communications requ i red  by NASA. F a c i l i t i e s  o f  
t h i s  Network l i n k  t h e  s t a t i o n s  o f  t h e  STDN and w i l l ,  i n  1980, l i n k  t o g e t h e r  t h e  Tracking and Data Relay 
S a t e l l i t e  System (TDRSS) t o  o p e r a t e  a s  a p a r t  o f  t h e  o v e r a l l  t r a c k i n g  and d a t a  a c q u i s i t i o n  complex f o r  which 
NASA has  r e s p o n s i b i l i t y .  

The Network w i l l  p rovide  t h e  o p e r a t i o n a l  i n t e r f a c e  between t h e  P r o j e c t  u s e r s  and t h e  TDRSS. 

Mission and Data Operat ion Support c o n s i s t s  of miss ion a n a l y s i s ,  miss ion opera t ions ,  and planning suppor t  f o r  
a l l  space f l i g h t  programs u t i l i z i n g  t h e  GSFC Mission Operations and Control  f a c i l i t i e s .  

During t h e  1979 per iod emphasis w i l l  be p laced upon t h e  development of  t h e  fo l lowing a r e a s :  

0 End-to-end d a t a  systems which w i l l  t r a n s f e r  t h e  sensor  obse rva t ions  (da ta )  from t h e  s p a c e c r a f t  t o  t h e  
u s e r  wi th  l i t t l e  o r  no a u x i l i a r y  d a t a  reduc t ions .  

, 
e Computational suppor t  o f  f l i g h t  miss ions  i n  t h e  o p e r a t i o n  phase, u t i l i z i n g  on ly  p e r i o d i c  v e r i f i c a t i o n  o f  

s a t e l l i t e  execution/performance and command/program update by ground suppor t .  
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R e l a t i v e  t o  t h e  Space S h u t t l e ,  i n  1 9 7 9  Mission and Data Operations Suppor t  w i l l  be  provided i n  t h e  following 
a r e a s  : 

0 Completion of system d e f i n i t i o n ,  des ign,  and systems implementations/operation f o r  t h e  non-time c r i t i c a l  
Spacelab d a t a .  

Formulation o f  a n  o p e r a t i o n  p l a n  t o  suppor t  t h e  f r e e  f l y i n g  s a t e l l i t e s  when detached from t h e  S h u t t l e /  
STS. 

Completion o f  t h e  Basel ine  Operations Plan f o r  t h e  S h u t t l e  a rea .  

0 

0 

CENTER MANAGEMENT AND OPERATIONS SUPPORT 844 Permanent P o s i t i o n s  ( C i v i l  S e r v i c e )  

Center  Management and Operations Support i s  de f ined  a s  t h a t  support  o r  s e r v i c e s  being provided t o  a l l  Goddard 
The Space  F l i g h t  Center  o r g a n i z a t i o n s  which cannot be d i r e c t l y  i d e n t i f i e d  t o  a b e n e f i t t i n g  program o r  p r o j e c t .  

c i v i l  s e r v i c e  personnel  involved a r e :  

Di rec to r  and S t a f f  - The Center  Di rec to r ,  Deputy D i r e c t o r  and immediate s t a f f ,  S t a f f  Organizat ions ,  e.g., 
Legal, Pa ten t  Counsel, Equal Opportunity,  Planning and Analys is ,  Pub l ic  A f f a i r s ,  and Safety .  

Management Support - Includes  a wide range of a c t i v i t i e s  g e n e r a l l y  ca tegor ized  a s  a c t i v i t i e s  of  a g e n e r a l  and 
a d m i n i s t r a t i v e  n a t u r e  which a re  requ i red  t o  o p e r a t e  and main ta in  t h e  i n s t a l l a t i o n .  
r e source  and budget management, program c o n t r o l ,  c o n t r a c t i n g  and procurement, personnel  management, p r o p e r t y  
management, f i n a n c i a l  management, r e source  c o n t r o l  and management informat ion systems and analysis. 

S p e c i f i c  func t ions  i n c l u d e  

Operat ions  Support - This i s  a broad spectrum of a c t i v i t y  t h a t  i s  requ i red  t o  mainta in  and o p e r a t e  f a c i l i t i e s ,  

S p e c i f i c  a c t i v i t i e s  a r e :  
b u i l d i n g s ,  and equipment; and t o  p rov ide  t h e  normal housekeeping s e r v i c e s  and l o g i s t i c s  suppor t  f o r  t h e  person-  
n e l  who manage and conduct t h e  a f f a i r s  o f  t h e  Center.  
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Maintenance and o p e r a t i o n  of a l l  bu i ld ings  and f a c i l i t i e s  
Data p rocess ing  and computer suppor t  
R e l i a b i l i t y  and q u a l i t y  assurance  
Centerwide s e c u r i t y  and p r o t e c t i o n  
F i r e  p r o t e c t i o n  
Custodia l  services 
L o g i s t i c s  suppor t  inc lud ing  t r a n s p o r t a t i o n ,  s u p p l i e s ,  e t c .  
Medical c a r e  o f  employees 
Photographic and g raph ic  support  

PERSONNEL AND REIATED COSTS 

1978 1979 
1977 Budget Current  Budget 

Actual  Estimate E s  t i m a  t e E s t  i m a  te 
(Thousands of Dol la r s  ) 

I. PERSONNEL AND RELATED COSTS.............. .................. 97,121 97,696 103,861 104,343 

Basis of  Fund Reauirements 

A. Compensation and Benef i t s  

1. Compensation 

a.  Permanent p o s i t i o n s  ................................ 87,090 86,815 92,548 93 , 060 

c. Overtime and o t h e r  compensation .................... 605 7 70 75 1 7 5 1  
b. Nonpermanent ....................................... 661 89 8 799 850 

S u b t o t a l ,  Compensation ........................... 88,356 88,483 94,098 94 ,661 

2 .  Benefits............................................... 7,978 8,561 9,028 8 ,904 

Subto ta l ,  Compensation and Benefits. . . . . . . . . . . . . . . . . .  96,334 97 , 044 103,126 103,565 
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1978 1979 
1977 Budget Cur rent Budget 

Estimate Estimate Estimate Actual 
(Thousands of Dollars) 

B. Supporting Costs 

1. Transfer of personnel .................................. 123 106 142 145 ..................................... 546 593 633 664 2. Personnel training - - - 
Subtotal, Supporting Costs............ ............... 787 

Total, Personnel and Related Costs.. . . . . . . . . . . . . . . . . . . .  97,121 

A.  Compensation and Benefits.................................. 96,334 

1. Compensation ........................................... 88,356 

652 

97.696 

97 , 044 

88,483 

735 

103.861 

103 , 126 
94,098 

7 78 

104,343 

103 , 565 

94,661 

a. Permanent positions. ............................... 87,090 86 , 815 92 , 548 93 , 060 

Basis of Cost for Permanent Positions - FY 1979 

The estimate for permanent compensation (starting from prior year cost) is based upon the position structure 

After these modifications, 
at the start of the year, as modified by the addition of new positions and the abolishment of existing posi- 
tions, within grade advances, career development, and the pay increases. 
the year-end position structure is established and the cost effect for the year is calculated based on the 
estimated period that these modifications are in effect: 

Cost of permanent positions in FY 1978 ............................................................ 92 , 548 
Cost increases in 1979......... ................................................................... +2 , 248 
Within grade advances and career development: 

Full year effect of 1978 actions................ ........................... +944 
Partial year effect of 1979 actions...... ................................. +922 

Full year effect of 1978 pay increases ...................................... +116 
Change - reimbursables.................. .................................... +266 
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-1,736 Cost decreases  i n  1979.. .............. 
Turnover sav ings  and abol i shed  p o s i t  

F u l l  year  e f f e c t  of  1978 a c t i o n s . .  
P a r t i a l  year  e f f e c t  o f  1979 a c t i o n  

................... 
i ons  : 

...... ........ .......................... 
....... -1 , 127 ....... -609 

...... 

...... 
........ ........ ................... 

s.................. 

Cost of permanent p o s i t i o n s  i n  1979... 93.060 ................... ...... ........ .......................... 
1978 

Budget Current  
Estimate 

(Thousands of  Do l l a r s )  
E s  t ima t e 

1979 
Budget 
s t ima t e  

1977 
Ac tua 1 E - 

b. Nonpermanent p o s i t i o n s  

1. c o s t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661 89 8 799 
2. Work vears..................................... 83 101 99 

8 50 
106 

The 1979 budget e s t ima te  r e f l e c t s  the f u l l - y e a r  e f f e c t  of t he  1978 pay r a i s e s  and w i l l  
support  t he  fol lowing programs a t  approximately t he  l e v e l s  i nd i ca t ed  below: 

D i s t r i b u t i o n  of Nonpermanent Workyears by Program 

Program Workyears 

Cooperative t r a i n i n g  programs. ..................................... 40 
Summer programs.. .................................................. 15 
Youth oppor tun i ty  programs.... ..................................... 28 ......................................... 23 Other temporary employment - 

........................................................... 106 Tota l .  - - 
c. Overtime and o t h e r  compensation. .................... 605 7 70 751 751 

Overtime a t  Goddard i s  r equ i r ed  t o  meet peak ope ra t i ona l  requirements  where a d d i t i o n a l  hours  of work 
Some of t h e  a r e a s  involved a r e  f a b r i c a t i o n ,  a r e  e s s e n t i a l ,  gene ra l l y  culminat ing i n  t h e  launch of a spacec ra f t .  

experimentat ion,  t e s t i n g ,  launching and t r ack ing  of t h e  spacec ra f t .  The l e v e l  of  e f f o r t  i n  1979 i s  t h e  same as 
1978. 
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1978 1979 
1977 Budget Current Budget 

Actual Estimate Estimate Est ima t e 
(Thousands of Dollars) 

.......................................... 8,561 9,028 8,904 2. Benefits.. 7,978 

The increase from the 1978 budget to current estimate reflects the pay increases plus 
Severance pay for a work force adjustment. 
pay increase offset by the absence o f  severance pay. 

The 1979 budget estimate also reflects the cost of the 

The following table indicates the cost of  personnel benefits by the major categories: 

Category of C o s t s  

Civil Service Retirement Fund ..................... 6,098 
Employees life insurance .......................... 30:; 
Employees health insurance........................ 1,370 
Workmen's compensation.... ........................ 61 
FICA 18 
Incentive awards................... ............... 99 
Other benefits................ .................... 7 
Severance pay... .................................. 19 

.............................................. 

Total........... ................................ 7,978 

7 8 7  - B. Supporting Costs. ........................................ 

6,121 
363 

1,819 
92 
19 
86 
61  

---  

8,561 

652 - 

6,480 
3 60 

1,631 
92 
2 1  

116 
8 

320 

9,028 

735 - 

6,514 
391 

1,749 
92 
2 3  
12 6 

9 

8 ,904 

7 7 8  - 
1 2 3  10 6 142 14 5 1. Transfer of personnel. ............................... 

The category includes the reimbursement to employees of movements of household goods to the employees 
The increase in 1978 from the budget estimate to the current new duty station and other relocation expenses. 

estimate reflects 1977 experience. 1979 is planned at the 1978 level. 
54 6 593 63 3 2. Personnel training. .................................... 664 

The personnel training costs are based on continuation of current training programs and the need to re- 
orient skills of employees into areas compatible with the direction of the current space program and Goddard's role 
in the program. The increase in 1979 reflects the full year effect of tuition cost increases. 
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TMVEL 

1978 1979 
1977 Budget Current Budget 

Estimate Ac tua 1 Estimate Estimate 
(Thousands of Dollars) 

2.251 2.296 2.476 11. T~VEL.................... .................................. 2,253 

Basis of Fund Requirements 

A. Program Travel.... ........................................ 1,905 1,874 1,941 2,095 

B. Scientific and Technical Development ...................... 212 209 215 232 

C. Management and Operations Travel. .......................... 136 168 140 149 

2.476 2.251 2,296 Total, Travel.... ........................................ 2,253 

A. Program Travel. ............................................ 1,905 1,874 1,941 2,095 

Program travel is essential to the accomplishment of the Center’s mission, particularly with regard to the 
Physics and Astronomy, Space and Terrestrial Applications, Tracking and Data Acquisition, and space flight 
disciplines. In these areas, efforts will be devoted to performing applications research, developing complex 
satellites and launch systems, managing data processing systems, and creating scientific instruments for 
further research. Travel to support Tracking and Data Acquisition, Physics and Astronomy, and Space Sciences 
is expected to continue in 1979 at approximately the same level experienced in 1978. However, travel required 
to support Space and Terrestrial Applications programs and the Expendable Launch Vehicles portion of the Space 
Transportation System will increase in 1979. 

232 - - ....................... 212 209 215 B. Scientific and Technical Development - 
Scientific and Technical Development travel permits employees to participate in meetings and technical 

seminars with other representatives of the aerospace community. 
exposure to technological advances outside GSFC, as well as to present both accomplishments and problems to 
their associates. 

This participation allows them to benefit from 

Many of the meetings are working panels convened to solve certain problems for the benefit 
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of t h e  Government. 
Space and T e r r e s t r i a l  Appl ica t ions  Programs a r e  t h e  primary u s e r s  of  t r a v e l  i n  t h i s  a rea .  The level  of t r a v e l  
i n  t h i s  ca tegory i s  expected t o  remain approximately the  same a s  experienced i n  1978. 

Approximately 281 t r i p s  a r e  planned i n  1979 t o  a t t e n d  s c i e n t i f i c  and t e c h n i c a l  meetings. 

1978 1979 
1977 Budget Current  Budget 

Actual  E s  t ima t e E s t  ima t e E s  t ima t e 
(Thousands of Dol la r s )  

........................... C. Management and Operations Trave l  136 168 140 149 

Management and opera t ions  t r a v e l  i s  used f o r  t h e  d i r e c t i o n  and coord ina t ion  o f  genera l  management m a t t e r s .  
It inc ludes  t r a v e l  i n  such a r e a s  a s  personnel ,  f i n a n c i a l  management, and procurement a c t i v i t i e s ,  t r a v e l  of t h e  
Cen te r ' s  top management t o  NASA Headquarters and o t h e r  NASA Centers,  and l o c a l  t r a n s p o r t a t i o n .  This  t r a v e l  i s  
expected t o  remain a t  approximately the  same l e v e l  as 1978,  wi th  about 513 t r i p s  a n t i c i p a t e d  i n  1979.  

FACILITIES SERVICES 

Goddard Space F l i g h t  Center  (GSFC) i s  l o c a t e d  on 554 a c r e s  of grounds wi th  a complex of l a b o r a t o r y  and o f f i c e -  

Also included a r e  seven major t e c h n i c a l  f a c i l i t i e s .  
type bu i ld ings  a s  w e l l  a s  t e s t  f a c i l i t i e s .  
space inc lud ing  17 major bu i ld ings .  
suppor t s  an average d a i l y  on-Center popu la t ion  of  5,800 t o  6,100 Personne l .  
u t i l i z e d  on schedules  involving more than one s h i f t  and dur ing off-peak hours.  

This  complex encompasses 2,700,000 gross  square  f e e t  o f  b u i l d i n g  

Many of t h e  t e s t  f a c i l i t i e s  a r e  
This  p h y s i c a l  p l a n t  

111. FACILITIES SERVICES u 8.662 8.979 9,895 

Basis  of Fund Reauirements 

A. Renta l  o f  Real Proper ty  .................................... 7 80 731 - 747 - 795 - 
B, Maintenance and Rela ted  Serv ices  

........................................... 1. F a c i l i t i e s . .  1,503 1,495 1,333 1,371 
2 .  Equipment 39 14 14 14 .............................................. 

Subto ta l .  ............................................ 1 , 542 1,509 1,347 1,385 
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1978 1979 
1977 Budget Current  Budget 

Ac tua  1 Estimate E s  tima t e E s  tima t e  
(Thousands o f  Dol la r s )  

1,750 C .  Cus tod ia l  Services......................................... 1,783 1,696 1,647 

D. U t i l i t y  Serv ices . . . .  ....................................... 4,555 4 ,731 5 , 238 5,965 

T o t a l ,  F a c i l i t i e s  Serv ices . .  ........................... 8.660 8,667 8,979 9.895 

A .  Rental  o f  Real Proper ty  747 795 - 73 1 - 7 80 

This  p rov ides  space f o r  personnel  a t  c e r t a i n  t r a c k i n g  s t a t i o n s  and t h e  Goddard I n s t i t u t e  o f  Space Sciences  
(GISS)  i n  New York Ci ty ,  a s  w e l l  a s  s t o r a g e  and warehouse space f o r  equipment, supp l ies  and m a t e r i a l s .  The 
a r e a  requirements a r e  about t h e  same a s  those  ren ted  i n  1978.  

B. Maintenance and Related Serv ices  1 , 542 1,509 1 ,347 1 ,385 

1. F a c i l i t i e s . . .  .......................................... 1,503 1,495 1,333 1 , 3 7 1  

This  a c t i v i t y  (60  workyears o f  e f f o r t )  provides  f o r  t h e  c o n t i n u a t i o n  of t h e  same l e v e l  o f  e f f o r t  a s  i n  
1978.  The inc reased  funding i n  1979 r e p r e s e n t s  p r o v i s i o n  f o r  nego t ia ted  suppor t  c o n t r a c t o r  wage r a t e  i n c r e a s e s .  
The major s e r v i c e s  included a r e :  

a. Maintenance and opera t ions  .............................................................. 355 

These funds provide  genera l  bu i ld ings  maintenance inc lud ing  p a i n t i n g ,  i n s p e c t i o n ,  and mechanical 
and e l e c t r i c a l  maintenance. 

b. Ground maintenance.. . . . . . . . . . . .  ......................................................... 155  

Seven workyears of  e f f o r t  provide  mowing, c u l t i v a t i o n ,  mulching, f e r t i l i z i n g  and c a r e  of trees and 
shrubs.  
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1978 1979 
1977 Budget Current  Budget 

Actual  E s  t irna t e Estimate E s t ima t e 
(Thousands of D o l l a r s )  

c. Suppl ies  and f a c i l i t i e s  equipment ....................................................... 427 

Included i n  t h i s  ca tegory a r e  chemicals,  b u i l d i n g  m a t e r i a l s ,  e l e c t r i c a l  and e l e c t r o n i c  m a t e r i a l s ,  
genera l  maintenance and o p e r a t i n g  m a t e r i a l s ,  me ta l s ,  p ipes ,  va lves ,  and f i t t i n g s .  

d. Routine f a c i l i t i e s  work.......... ....................................................... 434 

a c t i v i t y  i s  suppor t  f o r  r e h a b i l i t a t i o n  and modi f i ca t ion  of f a c i l i t i e s ,  o f f i c e  Included i n  t h i s  
a l t e r a t i o n  and s a f e t y  upgrad 

2.  Equipment ........... 
Provides maintenance 

ng. 

.................................. 39 14 14 

o f  t h e  o n s i t e  r a d i o  communications network. 

C. Cus tod ia l  Se rv ices  ......................................... 1,783 1,696 1,647 

This  a c t i v i t y  invo lves  a t o t a l  o f  117 workyears of e f f o r t  a t  GSFC t o  provide  f o r :  

1. J a n i t o r i a l  s e r v i c e s  (80 workyears of  e f f o r t )  ................................................ 
This  a c t i v i t y  i s  a p p l i c a b l e  t o  about 2.2 m i l l i o n  square  f e e t  of  a r e a ,  and inc ludes  washing and 

relamping o f  l i g h t  f i x t u r e s ,  t r a s h  removal (40-60 cubic  yards  pe r  day) and minor laundry s e r v i c e s .  

2. S e c u r i t y  guard s e r v i c e s .  .................................................................... 
This  a c t i v i t y  inc ludes  badging o f  all o n s i t e  personnel  and v i s i t o r s ,  v e h i c l e  i d e n t i f i c a t i o n ,  and 

t e c t i o n  of a l l  government f a c i l i t i e s  and equipment inc lud ing  t h e  GISS i n  New York Ci ty .  

D. U t i l i t i e s  Services .  ........................................ 4,555 4,731 5,238 

1 4 

1,750 

1,095 

655 

pro-  

5,965 

The budget p rov ides  f o r  o p e r a t i o n  and maintenance of t h e  u t i l i t y  p l a n t  and d i s t r i b u t i o n  systems a s  w e l l  as 
the  purchase of u t i l i t y  s e r v i c e s ,  and s u p p l i e s ,  m a t e r i a l s  and equipment requ i red  f o r  t h e  maintenance of t h e s e  
systems. E l e c t r i c i t y  i s  purchased from Potomac Gas and E l e c t r i c  Company, n a t u r a l  gas from Washington Gas Ligh t  
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1978 1979 
1977 Budget Current  Budget 

Actual  Estimate Estimate E s t  ima t e  
(Thousands of Dol la r s  ) 

Company and f u e l  o i l  from a l o c a l  s u p p l i e r .  
Commission. Included i s  $200,000 f o r  u t i l i t y  system maintenance, $305,000 f o r  u t i l i t i e s  provided t o  l eased  
b u i l d i n g s ,  and $5,460,000 f o r  t h e  purchase of u t i l i t i e s  s e r v i c e s  a s  follows: 

Water and sewage i s  provided by t h e  Washington Suburban S a n i t a r y  

1. E l e c t r i c i t y  (94,000 M w / H r s . )  ................................................................ 4,382 

2. Na tu ra l  Gas (165,000 K cu. f t . ) .  ............................................................ 429 

450 

199 

3.  Fuel O i l  (1 m i l l i o n  g a l s . )  .................................................................. 
4. Water and Sewage ............................................................................ 

TECHNICAL SERVICES 

2.046 ................................ 2.182 1.999 I V .  TECHNICAL SERVICES. . . . . . . . .  2.457 
Basis of Fund Requirements 

A. Automatic Data Process ing 

B. 

1. Equipment .............................................. 345 290 
2. Operations ............................................. 1,013 875 

Sub to ta l . . . .  ......................................... 1,358 1,165 

S c i e n t i f i c  and Technical  Informat ion 

1. Libra ry  ................................................ 580 
............................. 223 2. Education and Information.  - 

Subto ta l .  ............................................ 803 - 

563 
203 - 
766 - 

268 2 76 
878 893 

1 , 146 1,169 

523 
117 - 
640 - 

553 
102 - 

655 - 
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1978 1979 
1977 Budget Current  Budget 

Ac tua  1 Est imate  Estimate E s t  i m a  t e 
(Thousands of Dol la r s )  

C. Shop Support and Serv ices . .  ................................ 296 251 213 222 

......................... 2.046 Tota l ,  Technical  Se rv ices . . . . .  2.457 2,182 1.999 

A. Automatic Data Process ing .................................. 1,358 1,165 1,146 1,169 

This funding provides  account ing and management informat ion t o  s a t i s f y  requirements o f  NASA and GSFC 
management. Included i s  suppor t  of  GSFC bus iness  d a t a  func t ions .  

1. Equipment .............................................. 345 290 268 2 76 

The maintenance c o s t s  (112 thousand) of a l l  GSFC-owned a d m i n i s t r a t i v e  ADP equipment and t h e  l e a s e  c o s t s  (164 
thousand) of a l l  l eased  a d m i n i s t r a t i v e  ADP hardware a r e  included i n  t h i s  e s t imate .  Leased equipment inc ludes  
Xerox 1200 p r i n t e r ,  Sycor t e rmina l  system, v a r i o u s  o t h e r  t e rmina l s ,  and o t h e r  p e r i p h e r a l  equipment. Maintenance 
s e r v i c e s  a r e  provided f o r  t h e  I B M  360/50 (main business  computer), memory, d i s c  d r i v e s ,  t e rmina l s ,  and 
a s s o c i a t e d  equipment. 

2. Operations ............................................. 1,013 875 878 893 

The systems supported inc lude  I n s t i t u t i o n a l  Management, F inanc ia l  and Accounting, Procurement, and 
Personnel  Management. 

a .  Computer programming, keypunch o p e r a t o r s ,  and o t h e r  suppor t  personnel  a r e  provided f o r  36 workyears 
a t  a c o s t  of  710 thousand. 

b. Suppl ies ,  m a t e r i a l s ,  and so f tware  programs a r e  included a s  o p e r a t i o n a l  c o s t s  f o r  p r o v i s i o n  o f  
a d m i n i s t r a t i v e  ADP informat ion.  This  i s  a c o n t i n u a t i o n  of t h e  same level of e f f o r t  a s  i n  1978 a t  a c o s t  of  
183 thousand. 
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1978 1979 
1977 Budget Current  Budget 

Ac tua 1 Estimate E s t  ima t e E s t ima t e 
(Thousands of Dol la r s )  

....................... 6 55 - - 640 - 803 766 - B. S c i e n t i f i c  and Technical  Information 

These funds p rov ide  f o r  the  o p e r a t i o n  of a t e c h n i c a l  l i b r a r y  a t  GSFC, a p u b l i c  a f f a i r s  educa t iona l  and 
in fo rmat iona l  program, and suppor t  t o  t h e  c e n t e r  i n  t h e  p r o v i s i o n  of va r ious  s c i e n t i f i c  and t e c h n i c a l  informa-  
t i o n  s e r v i c e s .  

1. Libra ry  ................................................ 5 80 563 523 5 53 

Cataloging,  r e f e r e n c e ,  a c q u i s i t i o n ,  and t r a n s l a t i n g  s e r v i c e s ,  and d i s t r i b u t i o n  of books and p u b l i c a-  
t i o n s  i n  t h e  o p e r a t i o n  of t h e  GSFC L ibra ry  a r e  funded i n  t h i s  estimate. 
45,000 j o u r n a l s ,  p l u s  almost  one m i l l i o n  microf iche  cop ies  of  aerospace documents. 
cause a small i n c r e a s e  i n  t h e  1979 es t imate .  

This inc ludes  over 65,000 books, 
Higher s u b s c r i p t i o n  r a t e s  

.............................. 2. Education and Informat ion 223 203 117 102 

This e s t i m a t e  inc ludes  funds f o r  e x h i b i t  management and refurbishment ,  spacemobile opera t ion ,  demonstra- 
t i o n a l  models, workshops and symposia, and educa t iona l  and in fo rmat iona l  m a t e r i a l s .  

................................. 213 222 - 251 - 296 - C. Shop Support and Serv ices .  - 

Support i s  provided i n  t h e  a r e a s  of  s a f e t y ,  photo s e r v i c e s ,  graphics ,  and p u b l i c a t i o n s .  F i r e  p r o t e c t i o n  
system maintenance and r e l a t e d  s u p p l i e s  and equipment; f i l m  and p r i n t  process ing,  photographic s u p p l i e s  and 
r e p a i r  of photographic equipment; a r t  work s e r v i c e s  and r e l a t e d  supply and equipment c o s t s ;  and m a t e r i a l s  and 
equipment maintenance f o r  compi la t ion of documents comprise t h i s  ca tegory.  The l e v e l  of funding f o r  1 9 7 9  i s  
e s s e n t i a l l y  unchanged from 1978. 

MANAGEMENT AND OPERATIONS 

V .  MANAGEMENT AND OPERATIONS 4.383 5.337 5.112 5.379 
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Basis of Fund Requirements 

1978 1979 
1977 Budget Current Budget 

Actual Es t ima t e Es tima t e Est ima te 
(Thousands of Dollars) 

A. Administrative Communications .............................. 2 , 302 2,329 2,475 2,331 

.................................. B. Printing and Reproduction 375 463 351 3 84 

............................................ 1,652 C. Transportation. 628 1,532 1,534 

D. Installation Common Services.. ............................. 1,078 1,013 89 6 868 

Total, Management and Operations ......................... 4,383 

A. Administrative Communications............... ............... 2,302 

5.337 

2,329 

5.112 

2 ,331 

5.379 

2,475 

Provides for local telephone service, long distance telephone service, and other non-telephone communica- 
tions. The same level of support is projected for 1979 as in 1978 and the increase in cost reflects the full 
year effect of current rates. 

1. Local telephone services .................................................................... 1 ,187  

Covers 3,600 PBX internal lines and 5,800 telephone instruments at GSFC; there are 13 tie-lines for 
Baltimore-area communications. An additional 225 General Services Administration (GSA) centrex lines are used 
for computer data operations. 

2.  Long distance telephone service ............................................................. 1 ,014  

a. Federal Telecommunications System use will approximate 700,000 calls in 1979,  at a level based on 
the 1977 actual. 

b. T o l l s  or commercial long distance costs are included. 
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1978 
1977 Budget Cur ren t  

Ac tua  1 E s t i m a t e  Es t ima te  
(Thousands o f  D o l l a r s )  

3.  Non-Telephone Communications. ............................................................... 

1979 
Budget 

E s t i m a t e  

2 74 

a .  Pos tage .  

b. T e l e t y p e  c o s t s  i n c l u d i n g  t h e  GSA Automatic Records System ( A R S ) .  

c. Also  i n c l u d e d  i s  a United P r e s s  I n t e r n a t i o n a l  Wire S e r v i c e  f o r  t h e  P u b l i c  A f f a i r s  O f f i c e .  

.................................. 3 84 - 463 351 375 - B. P r i n t i n g  and Reproduc t ion  

T h i s  estimate p r o v i d e s  t h e  fund ing  f o r  a n  o n s i t e  p r i n t i n g  p l a n t  o p e r a t e d  by GSFC p e r s o n n e l .  Th i s  p r i n t i n g  
p l a n t  produces  approx ima te ly  17,000,000 u n i t s  o f  p r i n t i n g  each y e a r .  
GSFC must a l s o  p u r c h a s e  from p r i v a t e  f i r m s  under  Government P r i n t i n g  O f f i c e  c o n t r a c t ,  abou t  30,000,000 u n i t s  o f  
p r i n t i n g  each  y e a r .  T h i s  purchased p r i n t i n g  i s  a combinat ion  o f  a n  ove r f low requ i remen t  t h a t  cannot  be  handled  
because  o f  t h e  o n s i t e  workload and i t e m s  t h a t  canno t  be  handled  w i t h  t h e  o n s i t e  equipment. 
accomplished by o f f s i t e  p r i v a t e  f i r m s  a r e  m u l t i p l e - c o p y  forms, m u l t i c o l o r  work, and forms f o r  computer use .  
The i n c r e a s e  i n  1979 r e l a t e s  t o  h i g h e r  r a t e s  f o r  commercial p r i n t i n g .  

I n  a d d i t i o n  t o  t h i s  o n s i t e  p r i n t i n g  p l a n t ,  

Types o f  p r i n t i n g  

C. T r a n s p o r t a t i o n  ............................................. - 628 1,532 1 ,534 1,652 

I n v o l v e s  51 workyears  of s u p p o r t  c o n t r a c t o r  e f f o r t  f o r  o p e r a t i o n  of  Center  t r a n s p o r t a t i o n  and s t o r a g e  
a r e a s ,  and o t h e r  m i s c e l l a n e o u s  s e r v i c e s .  Also  inc luded  a r e  s u p p l i e s  and equipment f o r  v e h i c l e  maintenance ,  
g a s o l i n e ,  c o n t r a c t e d  s e r v i c e s  f o r  v e h i c l e  maintenance ,  and s p e c i a l  v e h i c l e  r e n t a l .  The 1979 i n c r e a s e  i s  caused 
by t h e  f u l l  y e a r  e f f e c t  of n e g o t i a t e d  s u p p o r t  con t rac to r- wage  r a t e s .  

1. C o n t r a c t o r  s u p p o r t  

a .  O p e r a t i o n  o f  T r a n s p o r t a t i o n  Center- - 33 workyears f o r  d r i v e r s ,  d i s p a t c h e r s ,  s u p e r v i s o r y  p e r s o n n e l ;  
p rov ide  p ickup and d e l i v e r y  o f  purchased i t e m s  and s t o c k  i t ems ,  ma i l  d e l i v e r y ,  s h u t t l e  t r a n s p o r t a t i o n ,  
i s s u a n c e  o f  motor pool  v e h i c l e s .  

b.  Packing and c r a t i n g - - o n e  workyear f o r  p r e p a r i n g  shipments .  
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c. Rigging--three workyears for rigging equipment for relocation on the Center for shipment elsewhere. 

d, Tape storage--six workyears to operate central magnetic tape depository. 

e. Storage and warehousing--seven workyears to operate receiving areas for supplies, stock issuances, 
and warehousing and storage function. 

f. Moving and hauling--one workyear for moving equipment and furniture on emergency basis. 

1978 1979 
Budget 1977 Budget Current 

Ac tua I Estimate Estimate Estimate 
(Thousands of Dollars) 

.............................. 868 D .  Installation Common Services. 1,078 1,013 89 6 - - 
Supports Center Management and staff activities, provides medical services, and covers various installation 

support services. The 1979 level of effort remains about the same as in 1978. 

1. Center management and staff...... ........................................................... 2 09 

Includes patent searches and applications; steno services, handbook revisions, EEO programs; and 
general administrative supplies, materials, equipment, and equipment maintenance (microfilm, copiers, special 
typewriters) for staff offices. 

2. Medical Services. ........................................................................... 5 14 

Provides support in Occupational Medicine and Environmental Health. Fifteen support contractor work- 
years are required for onsite support. 

a. Occupational medicine.. ................................................................. 391 

This activity consists of operation of the GSFC onsite health unit and medical services for Goddard 
Institute of Space Sciences (GISS) employees in New York. Twelve workyears provide emergency care onsite, 
annual physical exams for GSFC employees, fitness programs, immunizations, and counseling. Annual physical 
exams are provided for approximately 3,400 employees at the Center. The necessary supplies, materials and 
equipment for operation of the health unit are included. 
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b. Environmental health ......... 
Environmental health consists 

three workyears for detection and correct 
are included. 

.......................................................... 123 

of industrial hygiene and an environmental health lab at a total of 
on of health hazards. Necessary supplies, materials, and equipment 

.............................................................. 3. Installation support services. 145 

This estimate includes all administrative support items not specifically identified elsewhere. Among 
these are the purchase of office furniture and operating supplies issued from stock; maintenance of all center 
labor-saving devices; and materials for mailroom and warehouse operation. 

......................................................................... a. Office supplies 70 

General office supplies, furniture, and operating supplies for warehouse and mailroom, such as 
pallets and gas cylinders are included in this estimate. 

......................................... b. Maintenance of general administrative equipment 75 

This funding provides maintenance of copiers, time stamps, electronic calculators, electric type- 
writers, calculators, and adding machines; as well as cylinder and electric file maintenance. 
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GODDARD SPACE FLIGHT CENTER 
FISCAL YEAR 1979 ESTIMATES 

LOCATION PLAN 

. .  
\' 1 A , 

--- 

I SPACE PROJECTS BUILDING 
2 RESEARCH PROJECTS LABORATORY 
3 CENTRAL FLIGHT CONTROL 8 RANGE 

OPERAMNS BUILDING 
4 GENERAL PURPOSE FACILITY BUILDING 
5 INSTRUMENT CONSTRUCTION 8 

INSTALLATION LABORATORY 
6 SPACE SCIENCES LABORATORY 
7 PAYLOAD TESTING FACILITY 
8 SATELLITE SYSTEMS BUILDING 
9 MAN GATE HOUSE 

10 ENVIRONMENTAL TESTING LABORATORY 
11 APPLIED SCIENCES LABORATORY 
12 TRACKING 8 TELEMETRY LABORATORY 
14 SPACECRAFT OPERATIONS FACILITY 
15 LAUNCH PHASE SIMULATOR 
16 DEVELOPMENT OPERATIONS BUILDING 
17 MULTI-PURPOSE BUILDING 
1 B BUSINESS OPERATIONS BUILDING 
19 MULTI-PURPOSE BUILDING 
20 GEOCHEMISTRY BUILDING 
21 METEOROLOGICAL SYSTEMS 

DEVELOPMENT LABORATORY 

ASSURANCE LABORATORY 
22 MECHANICAL TEST FACILITY 8 oun'urv 

23 DATA INTERPRETATION LABORATORY 
24 CENTRAL HEATING 8 REFRffiERATQN 

PLANT 
25 NETWORK TRAINING 8 TEST FACILITY 
26 NASASPACESCIENCE DATACENTER 
27 MOBILE EOUIPMENT SUPPORT FACILITY 
28 LANDSAT TECHNICAL PROCESSING FACILITY 
29 FREQUENCYSTANDARDANDTESTFAClLlTY 
86 DAY CARE CENTER BUILDING 
87 GAS CYLINDER STORAGE BUILDING 
88 VISITOR'S CENTER 
97 PLANT MAINTENANCE SUPPORT FACILITY 
98 GEWASTORE 
99 NASA CAREER DEVELOPMENT CENTER 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1979 ESTIMATES 

WALLOPS FLIGHT CENTER 

DESCRIPTION 

Wallops F l i g h t  Cente r  i n c l u d e s  t h r e e  s e p a r a t e  a r e a s  on t h e  A t l a n t i c  Coast  of V i r g i n i a ' s  e a s t e r n  sho re :  
t h e  main b a s e ,  t h e  Wallops I s l a n d  launching  s i t e ,  and t h e  Wallops mainland s i t e .  The a d m i n i s t r a t i v e  o f f i c e s ,  
r ange  c o n t r o l  c e n t e r ,  s u p p o r t  shops ,  and main t e l e m e t r y  b u i l d i n g s  a r e  l o c a t e d  on t h e  main base .  Wallops 
I s l a n d  i s  abou t  seven  m i l e s  s o u t h e a s t  of t h e  main ba se  and i s  connected t o  t h e  mainland by a causeway and 
b r i d g e .  The i s l a n d  i s  about  f i v e  m i l e s  long  and one- ha l f  m i l e  wide a t  i t s  w i d e s t  p o i n t .  Located on t h e  
i s l a n d  a r e  r o c k e t  s t o r a g e  b u i l d i n g s ,  b lockhouses ,  assembly shops and launch  s i tes .  The Wallops mainland 
s i t e  i s  a one- ha l f  m i l e  s t r i p  w e s t  of t h e  i s l a n d  which houses  t h e  r a d a r  and o p t i c a l  t r a c k i n g  s i tes .  

Wallops F l i g h t  C e n t e r ,  t o t a l l i n g  6,166 a c r e s ,  c o n s i s t s  of  1 ,833  a c r e s  on t h e  main base ,  3,085 a c r e s  on 
Wallops I s l a n d ,  108 a c r e s  on t h e  mainland t r a c k i n g  s i t e ,  and 1,140 a c r e s  o f  marsh land .  The t o t a l  c a p i t a l  
i nves tmen t ,  i n c l u d i n g  f i x e d  assets i n  p r o g r e s s  and c o n t r a c t o r - h e l d  f a c i l i t i e s  a t  v a r i o u s  l o c a t i o n s  a s  of 
September 30, 1977 ,  w a s  $133,930,000. 

CENTER ROLES AND MISSIONS 

Wallops F l i g h t  Cente r  p r e p a r e s ,  assembles ,  l aunches ,  and t r a c k s  space  v e h i c l e s  and a c q u i r e s  s c i e n t i f i c  
i n f o r m a t i o n  from them. Wallops a l so  h a s  deve loped ,  m a i n t a i n s ,  and o p e r a t e s  a r e s e a r c h  a i r p o r t  i n  suppo r t  
of NASA's a e r o n a u t i c a l  r e s e a r c h  programs which i n c l u d e  p r o j e c t s  a s s o c i a t e d  w i t h  a i r p o r t - a i r c r a f t  i n t e r f a c e ,  
a i r  t r a f f i c  c o n t r o l ,  a v i o n i c s  systems technology ,  f i n a l  approach  and l a n d i n g  sys tems ,  a i r p o r t  c o n f i g u r a t i o n ,  
h igh  speed t u r n - o f f  t e c h n i q u e s ,  a i r p o r t  env i ronmenta l  s t u d i e s ,  n o i s e  r e d u c t i o n  technology ,  and g e n e r a l  
a v i a t i o n  r e s e a r c h  focused on a i r c r a f t  s p i n  c h a r a c t e r i s t i c s ,  cross-wind l a n d i n g s ,  p i l o t  performance,  and p r o-  
cedu re s  and a i d e s  a t  u n c o n t r o l l e d  a i r p o r t s  and a i r s p a c e .  I t s  f a c i l i t i e s  are  u t i l i z e d  by t h e  s c i e n t i s t s  and 
e n g i n e e r s  from t h e  l a b o r a t o r i e s  and r e s e a r c h  c e n t e r s  of  NASA, o t h e r  governmental  a g e n c i e s ,  c o l l e g e s  and 
u n i v e r s i t i e s ,  and t h e  worldwide s c i e n t i f i c  community. Cente r  pe r sonne l  a s s i s t  t h e s e  s c i e n t i f i c  r e s e a r c h  
teams w i t h  t h e i r  p r o j e c t s  and deve lop ,  as n e c e s s a r y ,  s p e c i a l  t ypes  of i n s t r u m e n t a t i o n  and equipment t o  
complete  t h e  miss ion .  
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Distribution of Permanent Positions by Program 

1978 1979 
1977 Budget Current Budget 

Actual Estimate Estimate Estimate 

Direct Positions 

4 - 4 4 - 6 - Space Transportation Systems.... ..................... 
2 
4 

Space flight operations... ......................... 
Expendable launch vehicles.. ....................... 

58 

58  

- 66 - 67 6 4  

6 4  

- Space Sciences ....................................... 
Physics and astronomy.............................o 66 67  

60 - 46 - 45 - 5 4  

53  
1 

- Space and Terrestrial Applications ................... 
45 
1 

44 
1 

59  
1 

Space applications.. ............................... 
Technology utilization............................. 

27 

27 

- 2 1  - 30 - 27 - Aeronautics and Space Technology ..................... 
Aeronautical research and technology ............... 27 2 1  30 

99 

242 

- 97 - 98  96 Tracking and Data Acquisition ........................ 
Subtotal, direct positions ....................... 245 243 243 

165 

- 40 8 

- 

- 

165 - 171  

- 413 

- 

- 

Center Management and Operations Support Positions ..... 
Total, permanent positions ......................... - 410 - 
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PROGRAM DESCRIPTION 

SPACE FLIGHT OPEIiATIONS 2 Permanent P o s i t i o n s  ( C i v i l  S e r v i c e )  

I n  1979,  t h e  C i v i l  S e r v i c e  p e r s o n n e l  [(ill p r o v i d e  miss ion  and range s a f e t y  s u p p o r t  f o r  Space S h u t t l e  
l aunches .  Wallops 1 1  _qht  C e n t e r  tracL i m  a c t i v i t i e s  w i l l  a l s o  suppor t  Space S h u t t l e  P i s F i o n s  d u r i n g  t h e  
o r b i t a l  phase.  

4 Permanent P o s i t i o r i s  ( C i v i l  S e i v i c e )  EXPEKDAKLE W L W C H  V E H I C L E  _I 

These p e r s o n n e l  p rov ide  f o r  s t o r n e e  a i l c i  i n s p e c t i o n  o €  SCOLT s t a g e s  and p rov ide  process inK,  s h i p p i n g  and 
o t h e r  s e r v i c e s  f o r  a l l  SCOUT v e h i c l e s  launched rrom t h e  San Harco p l a t f o r m  main ta ined  o f f  t h e  c o a s t  
o f  A f r i c a  b >  t h e  I t a l i a n  Government. Nany of t h e s e  m i s s i o n s  a r e  j o i n t  United S t a t e s I I t a l i a n  efforls. 

PHYSICS ANT ASTRONOMY 

Sounding Rocket Program 

T h e  o b j e c t i v e  or t h i s  program i s  t o  s i i p p o r t  :.parr 1-esearcli,  u s ing  l o w  c o s t  sounding r o c k e t s ,  in t h e  L ic ld5  
o f  S o l a r  P h y s i c s ,  Ga Lact ic  Aitronorny, F i e l d s  and P a r t i c l e s ,  I o n o s p h e r i c  P h v s i c s ,  S t r a t o s p h e r i c  Composit ion,  
Aeronomy and Mcteoroiog- .  Wallops F1ir:tlL Cen te r  providcs  f l i g h t  svstems s u p p o r t ,  launch rnnzc q l l p p O r t ,  and 
s u p p o r t  t o  cxper  imcn t s 11 t i 1 i z  i n g  :: L>,und Lng roc  lie t . 

I n  1979,  t h e  Wallops Launch Range rill  p r o v i d e  launch a c t i x r i t i e s  and ground i n s t r u m e n t a t i o n  s u p p o r t  
o f  t h e  launches  a t  Wallops F l i g h t  Cen te r  and a t  t h e  Poker F l a t s  Research Range n e a r  F a i r b a n k s ,  Alaska ,  
p l u s  e x p e d i t i o n  type  suppor t  t o  o t h e r  a r e a s ,  The Wallops F l i g h t  Center l aunch  range i s  equipped w i t h  
l a u n c h e r s  c a p a b l e  o f  hand l ing  sounding r o c k e t s  o f  a l l  s i z e s .  The Poker F l a t s  Research Range i s  j o i n t l )  
suppor ted  b y  Wallops F l i g h t  Cen te r  and t h e  Defen>e Nuclear  Agency and has l i m i t e d  c a p a b i l i t y  a l t h o u g h  
i t s  f a c i l i t i e s  c a n  be supplemented by the  mobi le  equipment from Wallops F l i g h t  Cen te r .  

Ka 1 loon Program 

The o b j e c t i v e  o f  t h i s  program i s  t o  s u p p o r t  space  r e s e a r t h ,  us ing  l o w  c o s t  b a l l o o n  p l a t f o r m s ,  i n  t h e  
f i e l d s  o f  s o l a r  p h y s i c s ,  G a l a c t i c  Astronomy, S t r a t o s p h e r i c  Composit ion,  Aeronomy and Meterology.  

I n  1979, Wallops F l i g h t  C e n t e r  w i l l  p rov ide  ground i n s t r u m e n t a t i o n  s u p p o r t ,  t e c h n i c a l ,  and f l i g h t  hardware 
s u p p o r t  t o  e x p e r i m e n t e r s  i n  t h e  b a l l o o n  program. 
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The m a j o r i t y  o f  t h e  f l i g h t s  a r e  conducted f r o m . t h e  N a t i o n a l  S c i e n t i f i c  Bal loon F a c i l i t y  s i t e  a t  P a l e s t i n e ,  
Texas,  o r  t h e  United S t a t e s  A i r  Force  s i t e  a t  Holloman, New Mexico; 
from remote s i t e s  i n  t h e  n o r t h e r n  United S t a t e s ,  Canada, Alaska ,  A u s t r a l i a ,  New Zealand,  A r g e n t i n a  and B r a z i l .  

however, some f l i g h t s  a r e  s u p p o r t e d  

SPACE APPLICATIONS 44 Permanent P o s i t i o n s  ( c i v i l  S e r v i c e )  

Weather and Cl imate  

I n  1979, t h e  Wallops F l i g h t  C e n t e r  c i v i l  s e r v i c e  p e r s o n n e l  w i l l  c o n t i n u e  t o  conduct  t h e  M e t e o r o l o g i c a l  
Rocket Network p r o j e c t .  The o b j e c t i v e s  o f  t h i s  p r o j e c t  a r e :  

1. To i n v e s t i g a t e  t h e  p r o c e s s e s  which c h a r a c t e r i z e  t h e  p h y s i c a l  s t a t e  o f  t h e  s t r a t o- m e s o s p h e r e  r e g i o n  
of  t h e  a tmosphere  and t o  d e t e r m i n e  i n t e r a c t i o n s  w i t h i n  t h i s  l a y e r  of  t h e  atmosphere and w i t h  t h e  t r o p -  
o s p h e r e .  

2.  To p r o v i d e  data  f o r  c l i m a t o l o g y  of t h e  upper  a tmosphere .  

3 .  To p r o v i d e  i n - s i t u  measurement d a t a  which a r e  used t o  c a l i b r a t e  s a t e l l i t e  remote s e n s o r s .  

Through t h e  M e t e o r o l o g i c a l  Rocket Networks p r o j e c t ,  Wallops F l i g h t  C e n t e r  manages NASA's p a r t i c i p a t i o n  
i n  t h e  Coopera t ive  M e t e o r o l o g i c a l  Rocket Network (CMRN), t h e  Exper imenta l  In ter-American M e t e o r o l o g i c a l  
Rocket Network (EXAMETNET) and t h e  Eastern-Western  Hemisphere M e t e o r o l o g i c a l  Rocket Network. 

E a r t h  and Ocean Dynamics 

I n  Ocean Dynamics, where t h e  pr imary emphasis i s  be ing  p laced ,  i n v e s t i g a t i o n s  i n  t h e  broad a r e a s  o f  sea  
s t a t e  measurement, s u r f a c e  c u r r e n t s ,  ocean t o p o g r a p h i c a l  mapping, and t h e i r  s u p p o r t i n g  ground t r u t h ,  s t u d i e s  
a r e  i n  p r o g r e s s .  

I n  1979, t h e  WFC c i v i l  s e r v i c e  p e r s o n n e l  w i l l  be invo lved  i n  i n v e s t i g a t i n g  t h e  f e a s i b i l i t y  of de te rmin-  
i n g  ocean s u r f a c e  c u r r e n t s  from s a t e l l i t e s  and a i r c r a f t  measurement o f  t h e  l o c a l  s u r f a c e  wave s t r u c t u r e ;  
i n v e s t i g a t i n g  t h e  "sea s t a t e  b i a s  e f f e c t "  i n  s a t e l l i t e  a l t i m e t r y  t o  deve lop  methods o f  c o r r e c t i n g  t h e  
e r r o r ;  d e t e r m i n i n g  t h e  mean s e a  s u r f a c e  o r  g e o i d ;  e v a l u a t i n g  and d e t e r m i n i n g  t h e  inadequac ies  o f  e x i s t i n g  
p r e d i c t i v e  and d e s c r i p t i v e  s y n o p t i c  ocean  c i r c u l a t i o n  models and i n v e s t i g a t i n g  t h e  impact o f  u t i l i z i n g  
s y n o p t i c  a l t i m e t e r  d a t a  a s  i n p u t  t o  t h e  models ;  and deve lop ing  t e c h n i q u e s  of u s i n g  a l t i m e t e r  p u l s e  wave 
form d a t a  f o r  t h e  d e t e r m i n a t i o n  of  s e a  s t a t e .  Inc luded  i n  t h i s  a r e a  i s  WFC's work r e l a t e d  t o  t h e  o p e r a t i o n  
of  t h e  SEASAT-A Radar A l t i m e t e r .  
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TECHNOLOGY UTILIZATION 

., _ - -  - c  . ~ . . 1. 

1 permanent P o s i t i o n  ( C i v i l  S e r v i c e )  

I n  1979 ,  t h e  c i v i l  service p e r s o n n e l  w i l l  c a r r y  o u t  t h e  Technology U t i l i z a t i o n  program a t  WFC, and 
b e  invo lved  i n  (1) e x p e d i t i n g  a p p l i c a t i o n  o f  new techno logy ,  ( 2 )  encouraging t h e  u s e  o f  NASA t echno logy  
i n  o t h e r  s e c t o r s ,  and (3) u n d e r s t a n d i n g  more f u l l y  t h e  technology t r a n s f e r  p r o c e s s  and i t s  impact .  

AERONAUTICAL RESEARCH AND TECHNOLOGY 27 Permanent P o s i t i o n s  ( C i v i l  S e r v i c e )  

I n  1979,  t h e  Wallops F l i g h t  C e n t e r  a i r p o r t  w i l l  b e  invo lved  i n  conduc t ing  r e s e a r c h  t e s t s  o f  v a r i o u s  
a i r c r a f t  and h e l i c o p t e r s  i n  t h e  t e r m i n a l  a r e a  o p e r a t i n g  environment.  F l i g h t  s t u d i e s  w i l l  be made of  new 
approach and l a n d i n g  p rocedures  u t i l i z i n g  t h e  l a t e s t  i n  guidance equipment and t e c h n i q u e s ,  p i l o t  informa-  
t i o n  d i s p l a y s ,  v e r t i c a l  and s h o r t  t a k e o f f  and l and ing  f l i g h t  v e h i c l e s ,  h e l i c o p t e r  s t a b i l i z a t i o n ,  t e r m i n a l  
area n a v i g a t i o n ,  and t e s t s  o f  o t h e r  sys tems l e a d i n g  t o  a u t o m a t i c  l and ing  of  a i r c r a f t .  One runway has  been 
modif ied  t o  s t u d y  t h e  e f f e c t  o f  runway g roov ing  as  a means o f  c o n t r o l l i n g  a i r c r a f t  hydrop lan ing  on wet o r  
s lush- covered  runways. S t u d i e s  of au tomot ive  hydrop lan ing  have a l s o  been conducted u s i n g  t h i s  runway. 
The d a t a  a c q u i r e d  from t h e  a i r c r a f t  and au tomot ive  t e s t s  w i l l  u l t i m a t e l y  a s s i s t  i n  t h e  development of  
s a f e r ,  more f l e x i b l e  t r a n s p o r t a t i o n  sys tems.  

TRACKING AND DATA ACQUISITION 98 Permanent P o s i t i o n s  ( C i v i l  S e r v i c e )  

T r a c k i n g a n d  d a t a  a c q u i s i t i o n  a c t i v i t i e s  p rov ide  bo th  f i x e d  and mobile equipment f o r  t r a c k i n g ,  d a t a  a c q u i s i -  
t i o n ,  and communications.  These a c t i v i t i e s  w i l l  encompass t h e  a c q u i s i t i o n  o f  new systems,  m o d i f i c a t i o n  and 
upda t ing  o f  e x i s t i n g  sys tems and t h e  o p e r a t i o n ,  maintenance,  and r e p a i r  of  t h e s e  i n s t r u m e n t a t i o n  s y s t e m s .  
Inc luded  a r e  h i g h l y  p r e c i s e  i n s t r u m e n t a t i o n  r a d a r s ,  a n a l o g  and d i g i t a l  t e l e m e t r y  sys tems,  p r e c i s e  r ange  
t iming  sys tems ,  range in tercommunicat ion sys tems ,  r a d i o  communication sys tems ,  t r a c k i n g  l a s e r  s y s t e m s ,  
d i g i t a l  d a t a  t r a n s m i s s i o n  sys tems,  command and c o n t r o l  sys tems,  and d i g i t a l  d a t a  p r o c e s s i n g  sys tems .  These 
i n s t r u m e n t a t i o n  sys tems a r e  used i n  suppor t  o f  b o t h  a e r o n a u t i c a l  and r o c k e t  launched f l i g h t  p r o j e c t s .  
These f l i g h t  p r o j e c t s  a r e  conducted a t  Wallops F l i g h t  C e n t e r  o r  a t  o f f - r a n g e  l o c a t i o n s  i n  v a r i o u s  p a r t s  o f  
t h e  world ,  depending upon t h e  s c i e n t i f i c  exper iment  r equ i rements .  The sounding r o c k e t  programs suppor ted  
a t  Wallops w i l l  cover  a l l  o f  t h e  a tmospher ic  and space  d i s c i p l i n e s  i n  which r e s e a r c h  i s  under taken ,  u t i l -  
i z i n g  a fami ly  o f  launch v e h i c l e s  v a r y i n g  i n  s i z e  and power from t h e  smal l  m e t e o r o l o g i c a l  r o c k e t s  t o  t h e  
72- foot  Scout  w i t h  o r b i t a l  c a p a b i l i t y .  I n  1979, more t h a n  300 sounding r o c k e t s  a r e  t o  be launched from 
Wallops I s l a n d  and remote s i t e s  around t h e  world ,  c a r r y i n g  exper iments  i n  t h e  f i e l d s  o f  Aeronomy, E n e r g e t i c  
P a r t i c l e s ,  I o n o s p h e r i c  Phys ics ,  Meteorology,  and S o l a r  P h y s i c s .  

O f  p a r t i c u l a r  i n t e r e s t  i s  t h e  c u r r e n t  e f f o r t  t o  measure 
o f  ozone i n  t h e  u p p e r  a tmosphere  which f i l t e r s  o u t  harmfu 

t h e  e f f e c t  
s o l a r  rad 

o f  a e r o s o l s  on t h e  p r o t e c t i v e  l a y e r  
a t i o n .  
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CENTER MANAGEMENT AND OPERATIONS SUPPORT 165 Permanent P o s i t i o n s  ( C i v i l  S e r v i c e )  

Cen te r  Management and Opera t ions  Suppor t  i s  d e f i n e d  a s  t h e  s u p p o r t  o f  s e r v i c e s  be ing  provided t o  a l l  
Wallops F l i g h t  Cen te r  o r g a n i z a t i o n s  which ccnnot  be d i r e c t l y  i d e n t i f i e d  t o  a b e n e f i t t i n g  program o r  
p r o j e c t .  The c i v i l  s e r v i c e  p e r s o n n e l  invo lved  a r e :  

D i r e c t o r  and S t a f f  

The C e n t e r  D i r e c t o r ,  Deputy D i r e c t o r  and t h e  immediate s t a f f ,  e .g .  Lega l ,  P a t e n t  Counsel ,  Equal Opportun-  
i t y ,  P lann ing  and A n a l y s i s ,  P u b l i c  A f f a i r s  and S a f e t y .  

Management Suppor t  

I n c l u d e s  a wide range  o f  a c t i v i t y  c a t e g o r i z e d  as  management s u p p o r t  f o r  programs and f u n c t i o n a l  o r g a n i z a-  
t i o n s  f o r  t h e  e n t i r e  Cen te r .  S p e c i f i c  f u n c t i o n s  i n c l u d e  r e s o u r c e  and budget management, program c o n t r o l ,  
c o n t r a c t i n g  and procurement ,  p e r s o n n e l  management, p r o p e r t y  management, f i n a n c i a l  management, r e s o u r c e  
c o n t r o l  and management i n f o r m a t i o n  sys tems and a n a l y s i s .  

O p e r a t i o n s  Suppor t  

Th i s  i s  a broad spect rum of a c t i v i t y  t h a t  i s  r e q u i r e d  t o  m a i n t a i n  and o p e r a t e  f a c i l i t i e s ,  b u i l d i n g s ,  and 
equipment ;  and t o  p rov ide  t h e  normal housekeeping s e r v i c e s  and l o g i s t i c s  s u p p o r t  f o r  t h e  p e r s o n n e l  who manaEe 
and conduct t h e  a f f a i r s  of  t h e  C e n t e r .  S p e c i f i c  a c t i v i t i e s  a r e :  

Maintenance and o p e r a t i o n  o f  a l l  b u i l d i n g s  and f a c i l i t i e s  
Data p r o c e s s i n g  and computer s u p p o r t  
R e l i a b i l i t y  and q u a l i t y  a s s u r a n c e  
Center-wide s e c u r i t y  and p r o t e c t i o n  
F i r e  p r o t e c t i o n  
C u s t o d i a l  s e r v i c e s  
L o g i s t i c s  s u p p o r t  i n c l u d i n g  t r a n s p o r t a t i o n ,  s u p p l i e s ,  e t c .  
Medical  c a r e  o f  employees 
Photographic  and g r a p h i c  s u p p o r t  
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PERSONNEL AND RELATED COSTS 

1978 1979 
Budget 197 7 Budget Current 

Actual Es t ima te Est ima t e Est ima te 
(Thousands of Dollars) 

I. PERSONNEL AND RELATED COSTS........... ................... 9,406 9,913 10,197 10,313 

Basis of Fund Requirements 

A .  Compensation and Benefits 

1. Compensation 

a. Permanent positions .............................. 8,157 
b. Nonpermanent ..................................... 206 
c. Overtime and other compensation .................. 123 

Subtotal, Compensation ......................... 8,486 

............................................ 842 2. Benefits. - 
Subtotal, Compensation and Benefits......,......... 9,328 

B. Supporting Costs 

1. Transfer of personnel ................................ 27 ................................... 51 2. Personnel training - 
78 

Total, Personnel and Related Costs................... 9,406 

Subtotal, Supporting Costs......................... - 
I 

8,580 8,858 8,964 
22 6 208 208 
163 157 157 

8,969 9,223 9,329 

87 8 - 933 - 943 - 
9,847 10,156 10,272 

6 
60 - 

66 - 

9,913 

6 6 
35 - 35 - 
41 - 41 - 

10,313 
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A .  Compensation and B e n e f i t s . .  ............................. 

1978 1979 
Budget 1977 Budget C u r r e n t  

A c t u a l  Est imate  E s t i m a t e  E s  t ima t e 
(Thousands o f  D o l l a r s )  

9,328 9,847 10,156 10,272 

........................................ 8 486 8 ,969 9,223 9,329 1. Compensation L 

a .  Permanent P o s i t i o n s . . . . . .  ....................... 8,157 8 ,580 8 ,964  8 , 858 

The funds shown above w i l l  s u p p o r t  408 permanent p o s i t i o n s  i n  1979, t h e  same l e v e l  as  1978. 

Basis of  Cost  f o r  Permanent P o s i t i o n s  

I n  1978, t h e  c o s t  of  permanent p o s i t i o n s  w i l l  be $8,964,000.  T h i s  i n c r e a s e  r e s u l t s  from t h e  f o l l o w i n g  
c a l c u l a t i c n :  

Cost  o f  permanent p o s i t i o n s  i n  1 9 7 8 . . . . . . . . . . . . . . . . . . . . .  ................................... 8,858 

Cost  i n c r e a s e  i n  1 9 7 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ................................... +20 1 
Wi th in  g r a d e  advances  and c a r e e r  development:  

F u l l  y e a r  e f f e c t  o f  1978 a c t i o n s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ............... 
P a r t i a l  y e a r  e f f e c t  o f  1979 a c t i o n s . . . . . . . . . . . . . . . . . . . . . .  ....................... 

F u l l  y e a r  e f f e c t  o f  1978 pay  i n c r e a s e s  ............................................ 
+79 
+72 
+50 

Cost  d e c r e a s e s  i n  1979 . . . . . . . . . . . . . . . . . . . . . . .  .............................................. -95 
Turnover s a v i n g s  and a b o l i s h e d  p o s i t i o n s :  

- 52 
-43 

F u l l  y e a r  e f f e c t  o f  1978 a c t i o n s  ................................................ 
P a r t i a l  y e a r  e f f e c t  o f  1979 a c t i o n s . . . . . . . . . . . . . . . . .  ............................ 

Cost o f  permanent p o s i t i o n s  i n  1979 . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ . . . . . . . . . . . . . . . . . . . . .  

O the r  Compensation Cos t s  

b. Nonpermanent p o s i t i o n s  

1. Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206 226 
2 .  Workyears ................................... 29 33 

208 
29 

8 ,964 

208 
29 
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The 1979 p l a n  i n c l u d e s  2 9  workyears which i s  t h e  same as  1978 and w i l l  s u p p o r t  t h e  fo l lowing  programs a t  
t h e  l e v e l s  i n d i c a t e d  below: 

D i s t r i b u t i o n  o f  NonpermanenLWorkyears by Program 

Program Workyears 

Coopera t ive  t r a i n i n g  programs. ........................................ 14 
Summer employment ..................................................... 5 
O p p o r t u n i t y  p rograms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

............................................ 2 Other  temporary employment - 
................ 

......... 29 To ta l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - 

1978 1979 
Budget 197 7 Budget Cur ren t  

A c t u a l  E s  t i m a  t e Estimate E s t i m a t e  
(Thousands of  D o l l a r s )  

c .  Over t ime and o t h e r  compensat ion .................... 123 163 157 157 

Overtime funds are  r e q u i r e d  a t  Wallops p r i m a r i l y  t o  m e e t  o p e r a t i o n a l  r equ i rements  o f  t h e  sounding 
r o c k e t  programs o f  t h e  Phys ics  and Astronomy and Space A p p l i c a t i o n s  programs. Many f a c t o r s  beyond t h e  
C e n t e r ' s  c o n t r o l ,  such  a s  l aunch  s c h e d u l e s ,  wea the r  h o l d s ,  and range c l e a r a n c e  problems n e c e s s i t a t e  work 
beyond normal hours  t o  o p e r a t e  t h e  l aunch  f a c i l i t i e s ,  p rov ide  i n s t r u m e n t a t i o n  s u p p o r t ,  and conduct  t r a c k i n g  
and d a t a  a c q u i s i t i o n  a c t i v i t i e s  r e q u i r e d  t o  a s s u r e  m i s s i o n  s u c c e s s .  

2 .  B e n e f i t s . .  ............................................. 
Fol lowing a re  t h e  amounts of  c o n t r i b u t i o n  by c a t e g o r y :  

Category o f  Cos t s  

842 - 878 - 

C o n t r i b u t i o n  t o  t h e  C i v i l  S e r v i c e  Re t i r ement  Fund.... 579 630 
C o n t r i b u t i o n  f o r  employee l i f e  insurance .  ............ 39 3 6  
C o n t r i b u t i o n  f o r  employee h e a l t h  i n s u r a n c e . . . . . . . . . . .  206 190 
Workmen's Compensation ............................... 7 13  

933 - 

630 
43 

237 
13 

943 

636 
43 

241 
13 
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Actual  Est imate Est imate E s  t ima t e 
(Thousands of Dol la rs )  

Cont r ibut ion  t o  FICA................................. . 5 
Incen t ive  awards...................................... 2 
Other benefits. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .e. . . . . .  . - 4 

Tota l . . .  ............................................ 842 - - 

5 5 5 
1 2 2 

3 3 3 - 

878 - - 933 - - 943 - - 
The cu r r en t  e s t ima te  f o r  1978  i s  increased over t he  budget es t imate  b e c a u s e o f t h e p a y i n c r e a s e s i n 1 9 7 8 .  

The 1979 inc rease  r e f l e c t s  the. f u l l  year  e f f e c t  of h igher  r a t e s  f o r  h e a l t h  insurance and increased r e t i r e -  
ment c o s t s  a s soc i a t ed  wi th  increased compensation. 

4 1  

1. Transfer  of  personnel .  .............................. 27 6 6 6 

- 41 - 66 - 78 B. Support ing Costs......................................... - 

The t r a n s f e r  of  personnel c o s t s  i n  1978 and 1979 w i l l  cover t h e  expenses f o r  one permanent change of  
s t a t i o n  move planned each year .  

2 .  Personnel t r a i n i n g  .................................. 51 60 35 35 

The e s t ima te s  f o r  personnel  t r a i n i n g  provide f o r  c o s t s  of the  Wallops F l i g h t  Center engineer ing  tech-  
n i c i a n  app ren t i ce  program. 
ing q u a l i f i e d  engineers  and engineer ing  technic ians .  

Because of  i t s  remote l oca t i on ,  Wallops h i s t o r i c a l l y  has had d i f f i c u l t y  r e c r u i t -  

TRAVEL 

11. TRAVEL.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a 
Basis  of  Fund Requirements 

A. Program Travel. . . . . . . . . . . . . . . . . . . . . . . . .  .................. 140 

€3. S c i e n t i f i c  and Technical  Development ..................... 36 

114 C .  Management and Operations Travel......................... - 
................ 290 - Tota l ,  Travel.......................... 

116 

42 

12 5 - 
283 - - 

147 

41 

53 - 

348 

164 

46 

138 

348 

- 

- 
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1978 1979 
1977 Budget C u r r e n t  Budget 

E s  t ima t e E s t i m a t e  Act ua 1 E s t i m a t e  
(Thousands o f  D o l l a r s )  

......................... 164 140 116 147 - - A .  Program Travel . . . . . . . . . . . . . . . . . .  - 
Program t r a v e l  i s  d i r e c t l y  r e l a t e d  t o  t h e  accomplishment o f  t h e  C e n t e r ' s  m i s s i o n  and r e f l e c t s  t h e  c o n t i n -  

u ing  e f f o r t  i n  t h e  procurement and l aunch  a c t i v i t i e s ,  t h e  sounding r o c k e t  development program, t h e  b a l l o o n  
program, and t h e  a e r o n a u t i c a l  f l i g h t  t e s t  program. 

B. S c i e n t i f i c  and T e c h n i c a l  Development ..................... 36 - 42 - 4 1  - 46 - 

S c i e n t i f i c  and t e c h n i c a l  development t r a v e l  p e r m i t s  employees t o  p a r t i c i p a t e  i n  meet ings  and t e c h n i c a l  
seminars  w i t h  o t h e r  r e p r e s e n t a t i v e s  o f  t h e  a e r o s p a c e  community. Th i s  p a r t i c i p a t i o n  a l l o w s  them t o  b e n e f i t  
from exposure  t o  t e c h n o l o g i c a l  advances  o u t s i d e  WFC, a s  w e l l  a s  t o  p r e s e n t  b o t h  accomplishments and problems 
t o  t h e i r  a s s o c i a t e s .  Many o f  t h e  mee t ings  a r e  working p a n e l s  convened t o  s o l v e  c e r t a i n  problems f o r  t h e  
b e n e f i t  o f  t h e  Government. 

.......................... 114 C. Management and O p e r a t i o n s  Travel  - 125 53 - 138 - 
Management and o p e r a t i o n s  t r a v e l  i s  used f o r  t h e  d i r e c t i o n  and c o o r d i n a t i o n  of g e n e r a l  management m a t t e r s .  

It i n c l u d e s  t r a v e l  i n  such a r e a s  a s  p e r s o n n e l ,  f i n a n c i a l  management, and procurement a c t i v i t i e s ;  t r a v e l  of t h e  
C e n t e r ' s  t o p  management t o  NASA Headquar te r s ,  and o t h e r  NASA C e n t e r s ;  and l o c a l  t r a n s p o r t a t i o n .  The i n c r e a s e  
i n  1979 r e f l e c t s  t h e  p r o v i s i o n  f o r  a f u l l  twelve  months funding on t h e  i n t r a - c e n t e r  t r a n s p o r t a t i o n  c o n t r a c t .  

FACILITIES S ERV I C  E S 

Wallops F l i g h t  C e n t e r  i n v o l v e s  6,166 a c r e s  o f  grounds and a complex o f  f a c i l i t i e s  which mainly  c o n s i s t  o f  
r e s e a r c h ,  a i r p o r t ,  and l aunch  o p e r a t i o n s  f a c i l i t i e s .  Th i s  complex encompasses 1,040,000 g r o s s  s q u a r e  f e e t  
of  b u i l d i n g  space i n c l u d i n g  3 major b u i l d i n g s .  A l s o  inc luded  a r e  t h r e e  major  t e c h n i c a l  f a c i l i t i e s ,  Th i s  
p h y s i c a l  p l a n t  s u p p o r t s  a n  a v e r a g e  d a i l y  on-Center  p o p u l a t i o n  of 900 t o  1 ,100 p e r s o n n e l  housed on s i t e .  
Many o f  t h e  t e s t  f a c i l i t i e s  a r e  u t i l i z e d  on s c h e d u l e s  i n v o l v i n g  more t h a n  one s h i f t  a n d / o r  f r e q u e n t l y  d u r i n g  
o f i - p e a k  hours .  

RPM 6-12 



I .- .... 

1978 1979 
1977 Budget C u r r e n t  Budget 

A c t u a l  E s  t i m a  t e E s t i m a t e  E s t i m a t e  
(Thousands of  D o l l a r s )  

2.365 2.762 2.959 2.694 ___ _ _ _  - 111. FACILITIES SERVICES.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 

Basis of  Fund Requirements 

A .  Maintenance and R e l a t e d  S e r v i c e s  

1. F a c i l i t i e s .  ......................................... 906 1 ,010 872 9 66 
48 ........................................... - 47 - 2 .  Equipment 48 44 

S u b t o t a l  .......................................... 9 54 1,054 9 13 I., n14 

............ 495 5 74 653 391 

C .  U t i l i t y  S e r v i c e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ,020 1,145 1 ,269  1,292 

......................... 2.365 2 ,694 2 ,762 2.959 

- B .  C u s t o d i a l  Se rv ices . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 

T o t a l ,  F a c i l i t i e s  S e r v i c e s .  ____ 

........ 9 54 1,054 - 9 19 1 ,014 

1. F a c i l i t i e s . . . . . . . .  .................................. 906 1,010 8 7 2  966 

A .  Maintenance and R e l a t e d  S e r v i c e s . . . . . . . . . . . . . . . .  - 

T h i s  a c t i v i t y ,  r e q u i r i n g  36 workyears o f  e f f o r t ,  p rov ides  f o r  t h e  maintenance,  r e p a i r  and a l t e r a -  
t i o n  of  over  300 b u i l d i n g s  and one m i l l i o n  square  f e e t  of  b u i l d i n g  space  on 6 ,166  a c r e s  of  l and .  T h e  
c o r r o s i v e  environment a t  Wallops F l i g h t  C e n t e r ,  caused by i t s  p rox imi ty  t o  t h e  ocean,  r e q u i r e s  f r e q u e n t  
maintenance and r e p a i r  o f  e x t e r i o r  s u r f a c e s ,  r o o f i n g ,  u t i l i t y  d i s t r i b u t i o n  sys tems ,  mechanical  d o o r s ,  
hardware and b u i l d i n g  equipment.  The i n c r e a s e  i n  1979 over  1978 i s  f o r  s u p p o r t  c o n t r a c t o r  wage i n c r e a s e s ,  
and p r o v i d e s  f u l l  y e a r  funding of p r e u i o u s l y  n e g o t i a t e d  c o n t r a c t s .  
a r e :  

Major t y p e s  o f  suppor t  i n  t h i s  a r e a  

a .  Ground maintenance ................................................................... 318 

Approximate ly  18 workyears p rov ide  f o r  maintenance o f  lawns, t r e e s  and s h r u b s ,  and f o r  snow 
remova 1. 

RPM 6-13 



1978 1979 
Budget 1977 Budget C u r r e n t  

I 

A c t u a l  Estimate E s t  i m a  t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

319 b .  Maintenance and o p e r a t i o n s  ........................................................... 
Eigh teen  workyears p rov ide  f o r  t h e  maintenance and o p e r a t i o n  o f  o v e r  300 b u i l d i n g s .  

32 9 c .  S u p p l i e s  and equipment ............................................................... 
P r o v i d e s  f o r  t h e  replacement  o f  s u p p l i e s  and equipment n e c e s s a r y  t o  t h e  o p e r a t i o n  o f  t h e  Wallops 

The r e d u c t i o n  i n  FI 1978 w i l l  b e  ach ieved  by r educ ing  s t o c k s  t o  a minimum. Th i s  e f f o r t  w i l l  con-  f a c i l i t y .  
t i n u e  i n  1979,  as o n l y  a minor i n c r e a s e  h a s  been a l lowed t o  cover  p r i c e  i n c r e a s e s .  

2 .  Equipment 48 44 47 48 ............................................. 
Prov ides  f o r  t h e  maintenance o f  m i s c e l l a n e o u s  equipment a t  t h e  C e n t e r .  

391 495 574 653 B. C u s t o d i a l  S e r v i c e s . . . . . . . . . . . . .  ........................... 
P r o v i d e s  f o r  43 workyears  o f  s u p p o r t  s e r v i c e  c o n t r a c t o r  e f f o r t  f o r  j a n i t o r i a l  s e r v i c e s ,  f i r e f i g h t i n g  and 

ambulance service,  and p l a n t  s e c u r i t v .  
services. The i n c r e a s e s  i n  1978  and i n  1979  r e s u l t  from r e p h a s i n g  o f  c o n t r a c t o r  funding and f o r  c o n t r a c t o r  
wage i n c r e a s e s .  

A l s o  p r o v i d e s  f o r  r e f u s e  removal,  p e s t  c o n t r o l  and o t h e r  m i s c e l l a n e o u s  

2 5 6  1. J a n i t o r i a l  s e r v i c e s . . . . . . . . . .  ............................................................ 
Twenty workyears p rov ide  f o r  t h e  c l e a n i n g  of  b u i l d i n g s .  

2 .  F i r e f i g h t i n g  and p l a n t  s e c u r i t y  348 .......................................................... 
Twenty t h r e e  workyears p rov ide  f o r  f i ref ight i : ; : : ,  ambulance, and s e c u r i t y  guard  s e r v i c e .  
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1977 Budget C u r r e n t  Budget 
E s  t i m a  t e A c t u a l  E s  t i m a  t e E s t i m a t e  

(Thousands of D o l l a r s )  

49 3 .  Miscellaneous............................................................................. 

P r o v i d e s  f o r  r e f u s e  removal,  p e s t  c o n t r o l ,  l aundry  and o t h e r  m i s c e l l a n e o u s  s e r v i c e s .  

C .  U t i l i t i e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,020 1,145 1,269 1,292 

The o n l y  purchased u t i l i t i e s  a t  Wallops F l i g h t  C e n t e r  are  e l e c t r i c i t y ,  and f u e l  o i l  t o  o p e r a t e  t h e  h e a t -  
ing  p l a n t .  
c r e a s e  i n  1979 i s  due t o  u t i l i t y  r a t e  and s u p p o r t  service c o n t r a c t  i n c r e a s e s .  

Th i s  fund ing  a l s o  p r o v i d e s  f o r  10 workyears t o  o p e r a t e  and m a i n t a i n  t h e  h e a t i n g  p l a n t .  The i n -  

TECHNICAL SERVICES 

.................................... 2 60 I V .  TECHNICAL SERVICES... - - 

B a s i s  o f  Fund Requirements 

A .  Automatic Data P r o c e s s i n g  

1. Equipment ............................................ 10 .......................................... 67 2 .  O p e r a t i o n s .  - 

7 7  S u b t o t a l . . . . . . . . . . . . . . . . . ~ . . . ~ . . . . . . . . . . . . . . . . . . . . .  - 

B. S c i e n t i f i c  and T e c h n i c a l  I n f o r m a t i o n  

1. L i b r a r y  .............................................. 98 
25 2. Educa t ion  and in fo rmat ion . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 

123 S u b t o t a l . . . . . . . . . . . . . . . . . . .  ........................ - 
............... 60 

2 60 

C .  Shop Suppor t  and S e r v i c e s . . . . . . . . . . . . . . . . .  -. 

T o t a l ,  T e c h n i c a l  S e r v i c e s . . . .  ........................ - - 

229 - - 

10 
53 - 
63 - 

104 
2 2  - 

12 6 - 

40 - 

10 
69 - 
79 - 

102 
18 - 

120 

38 - 

11 
69 - 

80 - 

10 8 
223 - 

331 - 

38 - 

237 449 - - 
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1977 Budget C u r r e n t  Budget 
A c t u a l  E s t i m a t e  E s  t i m a  t e E s t  i m a  t e  

(Thousands of D o l l a r s )  

A .  Automatic Data P r o c e s s i n g  ................................. 7 7  63 79 80 

Prov ides  f o r  a d m i n i s t r a t i v e  d a t a  p r o c e s s i n g  i n c l u d i n g  equipment maintenance,  programming and o p e r a t i o n .  
Seven workyears  o f  s u p p o r t  c o n t r a c t o r  e f f o r t  a re  budgeted f o r  t h i s  a c t i v i t y .  The i n c r e a s e  i n  1979 i s  
t o  p r o v i d e  f o r  h i g h e r  equipment maintenance c o s t .  

1. Equipment ................................................................................. 11 

P r o v i d e s  f o r  a n n u a l  maintenance o f  remote t e r m i n a l s  and p e r i p h e r a l  equipment used f o r  a d m i n i s t r a -  
t i v e  d a t a  p r o c e s s i n g .  

................................................................................ 2.  O p e r a t i o n s  69 

Seven workyears  p r o v i d e  programming and o p e r a t i o n  o f  equipment used f o r  p r o c e s s i n g  of  n e c e s s a r y  
b u s i n e s s  d a t a  such as p a y r o l l  and o t h e r  f i s c a l  r e c o r d s ,  procurement,  and p e r s o n n e l  and supp ly  d a t a .  

33  1 - - - 120 - B. S c i e n t i f i c  and T e c h n i c a l  In fo rmat ion . . . . . . . . . . . . . . . . . . . . . .  123 1 2  6 

I n c l u d e s  t h e  purchases  o f  books,  s u p p l i e s ,  and mater ia ls  f o r ,  and t h e  o p e r a t i o n  o f  t h e  Wallops F l i g h t  
C e n t e r  T e c h n i c a l  L i b r a r y .  It  a l s o  p r o v i d e s  f o r  p u b l i c  i n f o r m a t i o n  s e r v i c e s ,  and f o r  t h e  e x h i b i t s ,  and 
o p e r a t i o n  o f  a v i s i t o r  i n f o r m a t i o n  c e n t e r .  The 1979 e s t i m a t e  p r o v i d e s  f o r  t h e  new v i s i t o r  i n f o r m a t i o n  
c e n t e r .  

1. L i b r a r y .  .................................................................................. 108 

Three  workyears  a r e  used t o  o p e r a t e  t h e  l i b r a r y .  The procurement o f  books s u b s c r i p t i o n s ,  s u p p l i e s  
and m a t e r i a l s  a r e  a l s o  covered.  

2 .  Educa t ion  and information.............................................~................... 223 

One workyear  o f  s u p p o r t  c o n t r a c t o r  e f f o r t  i s  used t o  p r o v i d e  t o u r  g u i d e  s e r v i c e s  f o r  v i s i t o r s .  
P r o v i s i o n  i s  a l s o  made f o r  t h e  c o s t  of  e x h i b i t s  and t h e  o p e r a t i o n  of t h e  soon t o  be c o n s t r u c t e d  v i s i t o r  
i n f o r m a t i o n  c e n t e r  a t  Wallops F l i g h t  C e n t e r ,  and f o r  m i s c e l l a n e o u s  o t h e r  p u b l i c  i n f o r m a t i o n  s e r v i c e s .  
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197 8 1979 

1977 Budget C u r r e n t  Budget 
A c t u a l  Est imate  Estimate E s  t i m a  t e 

(Thousands o f  D o l l a r s )  

38 - 38 .............................. 60 - 40 - C. Shop Suppor t  and S e r v i c e s . .  - 
Three workyears  of s u p p o r t  c o n t r a c t o r  e f f o r t  w i l l  be used t o  p rov ide  e n g i n e e r i n g  and f a b r i c a t i o n  s u p p o r t  

f o r  f a c i l i t y  p l a n n i n g  and a l t e r a t i o n .  

MANAGEMENT AND OPERATIONS 

V .  MANAGEMENT AND OPERATIOISS.. . . . . . . . . . . . . . . . . . . . . . , . . . . . . . .  947 1 ,107  1 ,102  1 , 1 3 6  
__ 

B a s i s  o f  Fund Requirements 

A .  A d m i n i s t r a t i v e  Communicat ions . . . . . . . . . . . . . . . . . . . . . . . . . . . .  99 160 144 149 

33 67 73 7 5  €3. P r i n t i n g  and Reproduct ion ................................ 
C. T r a n s p o r t a t i o n  79 65 79 79 ........................................... 

833 D. I n s t a l l a t i o n  Common S e r v i c e s .  ............................ - - 806 81 5 736 - - 
T o t a l ,  Management and O p e r a t i o n s  ....................... 

A .  A d m i n i s t r a t i v e  Communications. . . . . . . . . . . . . . . , . . . . . . . . . . . .  - 99 

1.107 

160 - 

1.102 

144 - 

1.136 

149 

P r o v i d e s  f o r  t h e  o p e r a t i o n  of t h e  W a l l o p s F l i g h t  Center'smainswitchboardandteletype f a c i l i t y ,  f o r t h e c o s t  
of l e a s e d  l i n e s  and long d i s t a n c e  t o l l s , ,  p o s t a g e ,  and f o r  maintenance s e r v i c e s .  The 1979 est imate remains  
a t  t h e  1978 l e v e l .  

1. L o c a l  t e l e p h o n e  se rv ice . . . . . . . . . . . . . . . . . . . . . . . . .  ........................................... 116 

S i x  workyears  are  r e q u i r e d  t o  o p e r a t e  t h e  Wallops F l i g h t  Cen te r  main swi tchboard and t e l e t y p e  f a c i l i t y .  
P r o v i s i o n  i s  a l s o  made f o r  maintenance and r e p a i r  s e r v i c e s .  
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1978 1979 
1977 Budget Cur ren t  Budget 

E s  t ima t e  A c t u a l  E s  t ima t e  E s t  ima t e  
(Thousands of  D o l l a r s )  

........................................ 6 2 .  Long d i s t a n c e  t e l e p h o n e  s e r v i c e . . . . . . . . . . . . . . . . . . .  

Covers t h e  c o s t  o f  l e a s e d  l i n e s  and long d i s t a n c e  t o l l s .  

27 3. Non- telephone communica t ions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .............................. 
Covers t h e  c o s t  o f  p o s t a g e .  

B. P r i n t i n g  and Reproduct ion ................................ 33 - 67 - 73 - 75 - 

Prov ides  f o r  f i v e  workyears  o f  s u p p o r t  s e r v i c e  c o n t r a c t o r  e f f o r t  t o  o p e r a t e  t h e  p r i n t i n g  and r e p r o d u c t i o n  
f a c i l i t y  a t  Wallops F l i g h t  C e n t e r .  

C. T r a n s p o r t a t i o n  ........................................... 79 - 65 - 79 - 79 - 
I n c l u d e s  t h e  c o s t  o f  commercial  o f f - b a s e  s e r v i c e s  and r e p a i r s  t o  t h e  government owned motor v e h i c l e  f l e e t ;  

t h e  maintenance and repa i r  o f  t h e  Wallops F l i g h t  C e n t e r  Queen A i r  a i r c r a f t ;  and t h e  c o s t s  a s s o c i a t e d  w i t h  t h e  
t r a n s p o r t a t i o n  o f  t h i n g s .  

2 1. T r a n s p o r t a t i o r i  of t h i n g s  .................................................................. 
Covers t h e  c o s t  o f  f r e i g h t  c h a r g e s ,  and c o s t s  r e l a t e d  t o  l o c a l  moves, i . e . ,  d rayage  and parce l  p o s t .  

2 .  Maintenance and r e p a i r  of v e h i c l e s .  ....................................................... 2 7  

P r o v i d e s  f o r  commercial  s e r v i c e s  and r e p a i r s  t o  t h e  government owned motor v e h i c l e  f l e e t .  

3 .  Maintenance and repa i r  o f  a i r c ra f t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 

P r o v i d e s  f o r  approx imate ly  one workyear o f  c o n t r a c t o r  e f f o r t  and f o r  p a r t s  and s u p p l i e s  r e q u i r e d  t o  
m a i n t a i n  t h e  Wallops F l i g h t  C e n t e r  Queen A i r  a i r c r a f t .  
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1978 1979 
1977 Budget C u r r e n t  Budget 

Ac t u a  1 E s t i m a t e  E s  t i m a  t e Es t ima te  
(Thousands o f  D o l l a r s )  

D. I n s t a l l a t i o n  Common S e r v i c e s . . . . . . . .  ...................... 736 81 5 806 833 

P r o v i d e s  f o r  medica l  s e r v i c e s ,  r e n t a l  o f  copying machines,  s u p p l i e s ,  mater ia ls ,  and equipment used f o r  
a d m i n i s t r a t i v e  purposes ,and  supply  management and materials h a n d l i n g .  The 1979 i n c r e a s e  p r o v i d e s  a f u l l  y e a r  
fund ing  f o r  t h e  medica l  services c o n t r a c t ,  and f o r  a minor i n c r e a s e  i n  r e n t a l  o f  copying machines.  

1. Medical  serv ices . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .~~. . . . . . . . . . . .~ . . . . . . . .  ................. 20 

P r o v i d e s  f o r  t h e  p a r t - t i m e  s e r v i c e s  o f  a medica l  d o c t o r ' s  s u p p o r t  o f  t h e  Wallops F l i g h t  C e n t e r  Occupa- 
t i o n a l  H e a l t h  Program. 

2 .  Machine r e n t a l . . . . . . . . . . . . . . . . . .  ......................................................... 133 

Covers t h e  r e n t a l  of  copying equipment.  

3 .  S u p p l i e s  and equipment. .  ................................................................. 297 

P r o v i d e s  f o r  s u p p l i e s ,  m a t e r i a l s  and equipment n e c e s s a r y  t o  t h e  a d m i n i s t r a t i v e  f u n c t i o n s  of Wallops 
F l i g h t  C e n t e r .  

!+. Supply management.. ...................................................................... 383 

Twenty s i x  workyears  p r o v i d e  f o r  moving and materials h a n d l i n g  and o p e r a t i n g  t h e  s u p p l y  sys tem a t  
Wallops F l i g h t  Cen te r .  
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F l i g h t  S imula t ion  - improving t h e  s ta te  of  t h e  a r t  t o  pe rmi t  more e f f e c t i v e  u s e  o f  s i m u l a t o r s  i n  a i r c r a f t  
d e s i g n  and v a l i d a  t i o n - o  f -f l i g h  t s i m u l a t i o n .  

M i l i t a r y  Suppor t  - p r o v i s i o n  of  t e c h n i c a l  s u p p o r t  t o  m i l i t a r y  a v i a t i o n  i n  a r e a s  c o n s i s t e n t  w i t h  o t h e r  ARC 
a e r o n a u t i c s  r o l e s  and unique  ARC c a p a b i l i t i e s .  

A i r b o r n e  Sc i ence  and A p p l i c a r i o n s  - o p e r a t i n g  in s t rumen ted  j e t  a i r c r a f t  f o r  t h e  purpose  o f  conduc t ing  a i r b o r n e  
s c i e n c e  and  a p p l i c a t i o n s  exper iments .  

P l a n e t a r y  Probes  - deve lop ing  the rmopro tec t ion  sys tems r e q u i r e d  f o r  p l a n e t a r y  atmosphere e n t r y  p robes  and 
managing probe  development .  

P l a n e t a r y  S p a c e c r a f t  Development and PIission Opera t ions  - comple t ing  t h e  c u r r e n t l y  approved P ionee r  s e r i e s ,  
i n c l u d i n g  a s s o c i a t e d  m i s s i o n  o p e r a t i o n s .  

L i f e  S c i e n c e s :  

Human-Vehicle I n t e r a c t i o n s  - f u r t h e r i n g  t h e  s t a t e  of  t h e  a r t  through t h e  s t u d y  o f  man-machine and o t h e r  
human f a c t o r  i n t e r a c t i o n s  and c o n s i d e r a t i o n s  involved  i n  a i r c r a f t  o p e r a t i o n s .  

Biomedica l  Suppor t  Systems - deve lop ing  advanced technology f o r  development of l ong  d u r a t i o n  l i f e  s u p p o r t  
s y s  t e m s  and p r o t e c t i v e  sys tems.  

B i o l o g i c a l  Exper iments  - deve lop ing ,  i n t e g r a t i n g  and o p e r a t i n g  exper iments  f o r  de t e rmin ing  e f f e c t s  o f  space  
f l i g h t  on (nonhuman) l i v i n g  organisms and f o r  p rov id ing  in fo rma t ion  a p p l i c a b l e  t o  s o l v i n g  space  medic ine  
problems.  

E x t r a t e r r e s t r i a l  L i f e  D e t e c t i o n  - deve lop ing  and a p p l y i n g  t h e  a n a l y t i c a l  b a s i s  f o r  l i f e  d e t e c t i o n  i n  s p a c e ,  
D e v e l o p i n g t h e t e c h n o l o g y  t o  suppor t  t h e  s ea rch  f o r  e x t r a t e r r e s t r i a l  

emphasis i n  t h e  a r e a s  o f  s e n s o r  and end- to- end d a t a  management. 
i n c l u d i n g  exper iment  d e s i g n  and management. 
i n t e l l i g e n c e  w i t h  

SUPPORTING 

Space T r a n s p o r t a t i o n  Passenger  S e l e c t i o n  C r i t e r i a  - development and e v a l u a t i o n  o f  medica l  c r i t e r i a  f o r  noncrew 
pas senge r  s e l e c t i o n .  

As t ronomica l  Obse rva t ion  Techniques - focus  on a i r b o r n e  s c i e n c e  and t h e  development o f  i n f r a r e d  t e c h n i q u e s  and 
s u p p o r t i n g  sys tems f o r  u s e  i n  Space lab  payloads .  
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SUMMARY OF RESOURCES REQUIREMEETS 

FUNDS 

1977 
Actual 

I. Personnel and Related Costs.. .......................... 4 4 , 8 2 5  

11. Travel.. . . . . . . . . . . . . . . . . . . . .  ........................... 1 , 0 0 3  

111. F a c i l i t i e s  Services.... ................................ 4 , 1 3 1  

IV. Technical Services.. ................................... 849 

V. Management and Operations .............................. 2 ,457  

Total, fund requirements ............................. 53 .265  

1978  1979  
Budget Current Budget 

Estimate Estimate Estimate 
(Thousands of Dollars) 

4 4  , 197 4 8 , 5 0 6  4 9 , 3 7 7  

1 , 230 1 , 1 2 1  1,071 

5 , 5 7 3  5 , 5 6 5  5 , 3 0 9  

565  6 4 2  607 

2 3 0 0  2 , 5 3 9  2 689  

5 3 , 7 0 6  58.373 5 9 , 2 1 2  
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D i s t r i b u t i o n  of Permanent P o s i t i o n s  by Program 

D i r e c t  P o s i t i o n s  

Space T r a n s p o r t a t i o n  Systems..  ............................ 
Space f l i g h t  o p e r a t i o n s  ................................. 

Space Sciences............................................ 

Phys ics  and astronomy ................................... 
Lunar and p l a n e t a r y  e x p l o r a t i o n  ......................... 
L i f e  s c i e n c e s  ........................................... 

Space and T e r r e s t r i a l  A p p l i c a t i o n s  ........................ 
Space a p p l i c a t i o n s  ...................................... 
Technology u t i l i z a t i o n . . . . . . . .  .......................... 

Aeronau t i c s  and Space Technology .......................... 
A e r o n a u t i c a l  r e s e a r c h  and technology .................... 
Space r e s e a r c h  and technology.  .......................... 
Energy technology a p p l i c a t i o n s .  ......................... 

S u b t o t a l ,  d i r e c t  p o s i t i o n s  ............................ 
Cente r  Management and Opera t ions  Suppor t  P o s i t i o n s  .......... 

T o t a l ,  permanent p o s i t i o n s  ................................ 

1977 
Actua l  

7 

7 

373 

101 
122 
150 

79 

7 1  
8 

728 

562 
165 

1 

1,187 

42 6 

- 

- 

- 

1,613 

1978 
Budget C u r r e n t  

E s t i m a t e  Estimate 

6 

6 

379 

100 
135 
144 

58 

50 
8 

749 

5 7 4  
174 

1 

1,192 

40 9 

1.601 

- 

- 

4 

4 

375 

105 
123 
147 

72 

67 
5 

793 

624 
168  

1 

1 , 244 

433 

1,677 

- 

- 

1979 
Budget 

Estimate 

3 - 
3 

369 - 
102 
116 
1 5 1  

75 - 
69 

6 

797 

618 
179 

- 

- -- 

1,244 

433 

1.677 
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PROGRAM DESCRIPTION 

SPACE FLIGHT OPERATIONS 3 Permanent Positions (Civil Service) 

The expertise developed by the Ames Research Center in its airborne science and applications role will be 
used to perform Shuttle/Spacelab simulations by using the CV 990 airborne laboratory and applying the simpli- 
fied techniques developed for conducting airborne science missions with regard to 'experiment accommodation 
and operations. 
to define remote operations centers will be carried out. 

In addition, related studies to identify payload specialists training requirements and studies 

PHYSICS AND ASTRONOMY 102 Permanent Positions (Civil Service) 

Ames concentrates its physics and astronomy activities in the fields of infrared astronomy, taking the 
agency lead in this discipline, and in upper atmosphere research, focusing on stratospheric modeling and 
airborne measurements. 

In 1979,  the civil service personnel will provide support for the airborne astronomy program which includes 
a C-141 aircraft--the Kuiper Airborne Observatory (KA0)--as well as a Lear Jet aircraft, and measurements 
using selected instruments on the Ames U-2 aircraft. These aircraft are operated by Ames as flying astro- 
nomical observatories with the bulk of the observing accomplished by various University research teams. Ames 
supports these facilities with its in-house science competence and with its in-house capability to operate 
research aircraft. 

Infrared astronomy observation from space platforms avoid obscuration caused by the Earth's atmosphere. 
Ames has responsibility for instruments to accomplish these observations including development of the tele- 
scope portion of the Infrared Astronomical Satellite (IRAS) and definition of an advanced instrument for use 
on Spacelab missions. 

The Ames stratospheric research program is an integrated activity that blends the expertise of the Center 
and University scientists both in the development of computer models for the upper atmosphere and in the 
measurement of stratospheric constituents and properties from aircraft platforms. Computer modeling of the 
stratosphere is being performed at Ames to understand the unperturbed stratosphere and to predict the effects 
on the stratosphere of various pollutants, such as aircraft emissions and fluorocarbons, and of natural events 
such as the solar cycle and solar storms. 



r- .".. 

LUNAR AND PLllNETARY EXPLORATION 116 Permanent Positions (Civil Service) 

These civil service personnel are required in 1979 to accomplish the ongoing programs in support of agency 
goals in lunar and planetary exploration. This program consists of a continuing series of project manage- 
ment activities, backed by the scientific expertise of principal investigators from Ames, other NASA Centers 
and the University community. An in-house supporting research and technology program serves both to maintain 
the Center's scientific and technological expertise and to provide the stimulus and definition for new planetary 
missions. 

In 1979 the civil service personnel will continue t o  provide project management and scientific support for: 
(1) Pioneers 6-9, a series of spacecraft exploring the physics of the interplanetary medium and providing on- 
going data on the plasma in which the Earth is immersed; ( 2 )  Pioneers 10 and 11, two spacecraft that made 
close approaches to the planet Jupiter to study both the planet itself and the interaction of the solar wind 
with the planet's strong magnetic field (these spacecraft were then retargeted by being swung in the Jovian 
gravity field to explore completely unexplored regions of the solar system); ( 3 )  Pioneer Venus, scheduled 
for launch in 1978; and ( 4 )  the Jupiter Orbiter Probe (JOP) project, approved in 1978, a natural outgrowth 
of the Pioneer Venus atmospheric probes. Ames has responsibility for the Probe portion of this mission. 

Ames researchers are playing key roles in all of these missions, and Ames scientists are responsible, as 
principal investigators, for measuring the characteristics of the solar wind in interplanetary space and 
near Jupiter; for measuring the atmospheric structure on Mars, Venus and Jupiter; for measuring atmospheric 
radiation balance on Venus and Jupiter; for measuring cloud characteristics on Venus and Jupiter, and for 
studying Mars for possible life-bearing soils and compounds. Ames researchers are also responsible for 
synthesizing atmospheric models for these planets that can be used to explain their current state and evolution 
and that can be applied in comparative studies t o  understand features of the Earth's weather and climate. 

Ames principal investigators and their coworkers maintain an active program of laboratory and theoretical 
studies to develop basic atmospheric modeling concepts, to obtain the necessary physical data on a molecular 
scale to interpret the spacecraft observations, and to develop new and improved scientific measurements and 
instrument concepts for use on spacecraft. This program concentrates on planetary atmospheres, and has been 
particularly active in combining radiative transfer concepts with aerosol physics to obtain comprehensive 
planetary cloud and dust models. 
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LIFE SCIENCES 151 Permanent Positions (Civil Service) 

In 1979, the civil service personnel will continue to be involved in research, hardware development, and pro- 
gram management related to meeting program milestones in the areas of understanding the effects of space flight 
on humans and other life forms; managing nonhuman biological experiments in space; developing advanced life 
support concepts and systems; and understanding the origin, evolution, and distribution of life and life-related 
chemicals on Earth and elsewhere in the universe. Examples of specific 1979 activities follow: 

Space flight simulation studies will be conducted to determine whether 50-  to 60-year-old male and female 
subjects can safely withstand the physiological stresses of Shuttle flights. The value of biofeedback train- 
ing for minimizing space motion sickness symptoms will be intensively investigated. 

Requirements for hardware for supporting nonhuman biological Spacelab experiments will be refined, and long 
lead-time items (e.g., animal cages with life support systems) will be designed in 1979. Proposed life sciences 
Spacelab experiments to be flown in the early 1 9 8 0 ’ s  will be reviewed and assessed for management schedule and 
cos t impact . 

Research and development of advanced air revitalization, water reclamation, and personal protective systems 
will be continued to meet the ultimate goal of highly efficient, reliable, lightweight, low volume, low power 
requirement life support systems for future manned space use. 

Laboratory research, theoretical studies, and participation in the Pioneer-Venus mission will contribute 
toward the goals of developing scientific rationales and, in some cases, preliminary instrument design for 
possible future missions to Mars, Venus, and the outer planets; identifying specific mechanisms and pathways 
essential for the origin of life and early biological evolution; and proving the generality of the theory of 
chemical evolution. Ground-based simulations to support the results of the Viking missions will continue. 

SPACE APPLICATIONS 69 Permanent Positions (Civil Service) 

The Center provides a scientific capability in support of the Agency‘s Space Applications program. 

A highly diversified group of scientifically capable people is required to support future programs in 
Earth Observations including space, atmospheric, and stratospheric programs; t o  provide skilled personnel 
and specialized airborne platforms in support of the Agency‘s applications satellite programs; to provide 
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skilled personnel to interpret and process both spaceborne and airborne remotely sensed data; to provide know- 
ledgeable personnel to interact with and disseminate data and associated processing techniques to the user 
community . 
The Center fulfills this role by: (1) conducting an active and continuing broad program of applied research 

and development to enhance the use of remote and in situ sensing technology for Earth resources applications 
and to transfer the ability to use this technology to a variety of Federal, State, regional, and local agencies; 
(2) working with these agencies to plan, initiate, and develop feasible and economical Earth resources sensing 
projects tailored to their specific needs; and ( 3 )  defining, developing, and evaluating potential satellite 
sensors, data acquisition and processing techniques, and associated communications technology. The Center con- 
trols a variety of operational aircraft, some of which serve as national and international facilities for re- 
search in astronomy, geophysics, meteorology, and Earth resources; others acquire data for remote sensing 
projects and provide a mechanism for integration of spaceborne, airborne, and ground-based data acquisition 
and processing systems. 

In addition, this diversified scientific group: (1) provides management support to the Office of Space and 
Terrestrial Applications for the airborne instrumentation research program at Ames and other NASA Centers; 
and ( 2 )  provides a mechanism for implementation of applications transfer activities through the Western Re- 
gional Remote Sensing Applications Center. Both the high altitude (U-2) and medium altitude (CV-990) air- 
craft provides significant support to the LANDSAT (underflight data), Nimbus G (Ocean Color Scanner 
radiometer), Heat Capacity Mapping mission (Heat Capacity Mapping radiometer), and SEASAT (underflight data) 
satellite programs. 

TECHNOLOGY UTILIZATION 6 Permanent Positions (Civil Service) 

The Technology Utilization program at Ames is a community undertaking involving the part-time efforts of 
scientists and engineers in many disciplines and in many Center organizations working under the leadership 
and coordination of a small full-time Technology Utilization Office staff to move knowledge developed from 
the NASA programs to industry for effective use in the market place. 

AERONAUTICAL RESEARCH AND TECHNOLOGY 618 Permanent Positions (Civil Service) 

In 1979, the content of the Ames program in aeronautics is characterized in terms of three elements: 
Generic Research and Technology, Vehicle Specific Technology (Short-Haul), and aeronautical support to 
other agencies and to industry. These three elements form a coherent and interdependent program to meet 
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the Vertical Short Take-Off and Landing (VSTOL) and helicopter milestones of reduced aircraft noise, improved 
terminal area safety and efficiency and improved performance. 

Generic Research and Technology: 

The Generic Research and Technology program at Ames has as its principal focus in the areas of computational 
aerodynamics, experimental methods, avionics, and safety. The program is concentrated in the disciplines of 
aerodynamics and aeroelasticity, flight dynamics, guidance and control, and human factors. The program pro- 
vides the fundamental disciplinary advances, both theoretical and experimental, that extend the state of the 
art. Substantial progress is anticipated in our ability to compute the theoretical behavior of aerodynamic 
and propulsive flows and to measure experimental aircraft configurational parameters. In 1979, research 
programs in flight dynamics will define the important interrelationships between vehicle dynamics, stability 
and control, and handling qualities in the regime of hover, and in transition from vertical to horizontal 
flight, for advanced VSTOL aircraft and rotorcraft. In guidance and control, the use of optimal control 
theory in conjunction with dynamic modeling of aircraft and ground-based guidance aids will provide new in- 
sight into the definition of air traffic control algorithms, particularly for the terminal area. 

In 1979, the human factors program will provide the knowledge relevant to defining a more efficient 
aviation system through the better match of man and computer information transfer and decision making 
responsibility. 

Vehicle Specific Technolopy Short-Haul: 

The Vehicle Specific Technology at Ames is focused on short-haul aircraft, both civil and military; heli- 
copter, VSTOL and Short-Range Conventional Take-Off and Landing (CTOL) aircraft. These aircraft have generally 
similar characteristics including: a dependence on propulsive lift (in addition to aerodynamic lift), a 
greater capability for versatile operations in the terminal area, and a greater degree of integration of man 
and machine. The vehicle technology emphasis at Ames relates to and depends on the basic capabilities and 
the aeronautical research disciplines described previously. In 1979, the aeromechanics portion of the pro- 
gram will include small-scale and large-scale wind tunnel testing of advanced rotor concepts and complete 
configuration modeling and ground-based simulation, and flight research utilizing a spectrum of vehicles 
acquired as part of the decision to consolidate full-scale hardware testing at Ames. This class of aircraft 
is dependent on high lift technology and low cost guidance and control systems, both of which are part of the 
ongoing program at A R C .  The program includes wind tunnel and simulation investigations to achieve a signif- 
cantly improved short-haul transport aircraft concept and compatible low cost avionics. 
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Other  Agency and I n d u s t r y  Support :  

The Ames Research Center  has  t r a d i t i o n a l l y  r ece ived  requests from o t h e r  agenc ies  and from t h e  i n d u s t r y  f o r  
t e s t  suppor t  of t h e i r  a i r c r a f t  and systems development programs. The Navy and NASA have agreed t o  a compre- 
hens ive  t e c h n i c a l  suppor t  program f o r  t h e  Navy VSTOL a i r c r a f t  developments.  The Army Research and Technology 
L a b o r a t o r i e s  of t h e  U.S. Army Av ia t i on  Research and Development Command (AURADCOM) i s  l o c a t e d  a t  Ames .  The 
Aeromechanics Labora tory ,  t h e  primary i n v e s t i g a t o r  of Army h e l i c o p t e r  f l i g h t  dynamics and c o n t r o l s ,  i s  a l s o  
l o c a t e d  a t  Ames, working bo th  on independent  R&D p r o j e c t s  and w i th  a s t a f f  i n t e g r a t e d  i n t o  t h e  NASA o r g a n i -  
z a t i o n  on p r o j e c t s  of j o i n t  i n t e r e s t .  Extens ive  u s e  i s  made of A m e s  a e r o n a u t i c a l  r e s e a r c h  f a c i l i t i e s  i n  
t h e s e  e f f o r t s .  There are a l s o  a l a r g e  number of j o i n t  programs wi th  t h e  A i r  Force Systems Command. 

SPACE RESEARCH AND TECHNOLOGY 179 Permanent P o s i t i o n s  ( C i v i l  S e r v i c e )  

I n  1979, t h e  number of c i v i l  s e r v i c e  pe r sonne l  r eques t ed  w i l l  p rov ide  a Space Research and Technology program 
which encompasses bo th  b a s i c  r e s e a r c h  and p r o j e c t  suppor t .  The b a s i c  r e s e a r c h  focuses  on e n t r y  technology and 
m a t e r i a l s  r e s e a r c h .  The p r o j e c t  work suppor t s  Space S h u t t l e ,  J u p i t e r  O r b i t e r  Probe (JOP), I n f r a r e d  As t ro -  
nomical S a t e l l i t e  (IRAS) and t h e  O r b i t e r  Experiment program (OEX). 

I n  1979, t h e  e n t r y  technology r e s e a r c h  w i l l  p rov ide  t h e  aerothermodynamic d a t a  r equ i r ed  f o r  t h e  d e s i g n ,  
development, and v e r i f i c a t i o n  of  p l a n e t a r y  e n t r y  v e h i c l e s ,  and f o r  computat ional  f i u i d  dynamic codes t o  
p r e d i c t  space  v e h i c l e  flow f i e l d s  and performance. Work i s  proceeding t o  apply  l a s e r  phys ics  and l a s e r  
t echniques  t o  t h e  development of flow d i a g n o s t i c  t o o l s  t o  remotely probe gas  dynamic flows i n  o r d e r  t o  
d e f i n e  and v e r i f y  t u rbu l ence  models. Research e f f o r t s  i n  t h e  materials a r e a  w i l l  p rov ide  thermal  pro-  
t e c t i o n  systems concepts  and materials f o r  h e a t  s h i e l d s  t o  p r o t e c t  e a r t h  and p l a n e t a r y  e n t r y  v e h i c l e s  
(p robes ) ;  develop computa t iona l  chemis t ry  codes t o  c a l c u l a t e  b a s i c  p r o p e r t i e s  of m a t t e r ;  and expand t h e  
unders tanding  of surface-environment  i n t e r - a c t i o n s  ( c o r r o s i o n ) .  Research i s  a l s o  being conducted i n  t h e  
advanced e l e c t r o n i c s  and m a t e r i a l s  area t o  de te rmine  atomic s t r u c t u r e  and p r o p e r t i e s  of absorbed s u r f a c e  
l a y e r s  and t o  advance t h e  s t a t e  of t h e  a r t  of computing wave func t ions  f o r  molecules  and atomic c l u s t e r s .  

I n  1979, t h e  S h u t t l e  p r o j e c t  w i l l  be  suppor ted  w i th  wind tunne l  tests  of models t o  s tudy  a v a r i e t y  of a e r o -  
dynamic and thermodynamic problems. The J u p i t e r  O r b i t e r  Probe p r o j e c t  w i l l  be  supported w i t h  h e a t  s h i e l d  
de s ign  and performance d a t a ,  h e a t  s h i e l d  shape change e f f e c t s  on aerodynamics,  and subsonic  probe s t a t i b i l i t y .  
I n  t h e  a r e a  of  o r b i t i n g  as t ronomica l  i n s t rumen t s ,  work w i l l  con t inue  t o  develop i n f r a r e d  d e t e c t o r s ,  t o  d e f i n e  
systems f o r  p r e c i s i o n  p o i n t i n g  and c o n t r o l  of t e l e s c o p e s  and t o  advance t h e  technology r e q u i r e d  t o  cool  t h e  
d e t e c t o r s  t o  below 10 degrees  Kelvin f o r  suppor t  of t h e  IRAS p r o j e c t .  A m e s  Research Center i s  suppor t i ng  
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two space  s h u t t l e  o r b i t e r  experiments .  The f i r s t  i s  t o  des ign ,  develop and conduct an OEX experiment  f o r  I n -  
f r a r e d  Imaging of S h u t t l e  (IRIS) t o  o b t a i n  measurements of s u r f a c e  tempera tures  of t he  l o w e r  and s i d e  s u r f a c e s  
of t he  o r b i t e r  by remote imagery from t h e  C-141 Kuiper Airborne Observatory (KAO). The second i s  t o  conduct 
OEX thermal  p r o t e c t i o n  experiments  t o  s t udy  advanced materials and t o  e v a l u a t e  p o s s i b l e  c o s t  and weight  re-  
duc t ions  f o r  t h e  thermal  p r o t e c t i o n  system f o r  S h u t t l e  and Advanced Space T r a n s p o r t a t i o n  Systems. 

CENTER MANAGEMENT AND OPERATIONS SUPPORT 433 Permanent P o s i t i o n s  ( C i v i l  S e r v i c e )  

Center  Management and Opera t ions  Support  i s  de f ined  as t h a t  suppor t  o r  s e r v i c e s  being provided t o  a l l  A m e s  
Research Center  o r g a n i z a t i o n s  which cannot  be  d i r e c t l y  i d e n t i f i e d  t o  a b e n e f i t i n g  program o r  p r o j e c t .  
c i v i l  s e r v i c e  pe r sonne l  involved  are:  

D i r e c t o r  and S t a f f  

me 

The c e n t e r  d i r e c t o r ,  deputy d i r e c t o r  and t h e  immediate s t a f f ,  e .g . ,  l e g a l ,  p a t e n t  counse l ,  equa l  oppor tun i ty ,  
p lanning  and a n a l y s i s ,  p u b l i c  a f f a i r s ,  energy management and s a f e t y .  

Management Support  

I nc ludes  a wide range  of a c t i v i t y  c a t e g o r i z e d  a s  management suppor t  f o r  programs and f u n c t i o n a l  o r g a n i z a t i o n s  
f o r  t h e  e n t i r e  Center .  S p e c i f i c  f u n c t i o n s  i n c l u d e  r e s o u r c e  and budget management, program c o n t r o l ,  c o n t r a c t i n g  
and procurement ,  pe r sonne l  management, p r o p e r t y  management, f i n a n c i a l  management, r e sou rce  c o n t r o l  and managemenl 
i n fo rma t ion  systems and a n a l y s i s .  

Opera t ions  Support  

This  i s  a broad spectrum of a c t i v i t y  t h a t  i s  r e q u i r e d  t o  main ta in  and o p e r a t e  f a c i l i t i e s ,  b u i l d i n g s ,  and 
equipment,  and t o  provide  t h e  normal housekeeping s e r v i c e s  and l o g i s t i c s  suppor t  f o r  t he  personne l  who manage 
and conduct t h e  a f f a i r s  of t h e  Center .  S p e c i f i c  a c t i v i t i e s  a r e :  

Maintenance and o p e r a t i o n  of  a l l  b u i l d i n g s  and f a c i l i t i e s  
Data p roces s ing  and computer suppor t  
R e l i a b i l i t y  and q u a l i t y  a s su rance  
Centerwide s e c u r i t y  and p r o t e c t i o n  



F i r e  p r o t e c t i o n  
C u s t o d i a l  services 
L o g i s t i c s  suppor t  i n c l u d i n g  t r a n s p o r t a t i o n ,  s u p p l i e s ,  e t c .  
Medical care o f  employees 
Photographic  and g raph ic  suppor t  

PERSONNEL AND RELATED COSTS 

1977 
A c t u a l  

I. PERSONNEL AND RELATED COSTS... ............................. 4 4 , 8 2 5  

Basis of  Fund Requirements 

A .  Compensation and B e n e f i t s  

1. Compensation 

a. Permanent p o s i t i o n s  ................................ 3 9 , 5 3 1  

d. O v e r t i m e  and o t h e r  compensation .................... 353 

S u b t o t a l ,  Compensation ........................... 40 ,610  

b.  Nonpermanent ....................................... 552 
c. Reimbursable d e t a i l e e s  ............................. 174 

1978 1979 
Budget Cur ren t  Budget 

E s t i m a t e _  E s t i m a t e  E s t i m a t e  
(Thousands of  D o l l a r s )  

44 ,197  4 8 , 5 0 6  

38 ,695  42 , 554 
64 2 718 
237 219 
413 403  

39 ,987  4 3  , 894 

49 ,377 

4 3  , 291 

3 13 
427 

748  

44  , 779 
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1978 
1977 Budget Cur ren t  

Ac tua l  E s t i m a t e  E s t i m a t e  
(Thousands of  D o l l a r s )  

2 .  Benef i t s . . . . . . . . . . . . . .  ................................. 3 , 9 3 2  3 , 950 4 , 3 1 8  

S u b t o t a l ,  Compensation and Benef i t s . . . . . . .  ........... 4 4 , 5 4 2  43 , 937 4 8  , 212 

1979 
Budget 

E s t i m a t e  -- 

4 , 370 

4 9  , 149 

B.  Support ing Costs  

1. T r a n s f e r  o f  pe r sonne l  .................................. 37 50 99  3 3  
2 .  Personnel  t r a i n i n g  246 210 - ..................................... 195  195  - - - 

Sub t o  t a l  . Support Cos t s  .............................. 283 260 294 228 -- 
T o t a l ,  Personnel  and Rela ted  Costs . . .  .................. 44.825  44.197 48.506 49 .377  

A .  Compensation and B e n e f i t s . . .  ............................... 44 ,542  4 3  , 937 4 5 , 2 i 2  49 , 149 

1. Compensation ........................................... 40 ,610  39 ,987  4 3  894  44 7 7 9  

a.  Permanent p o s i t i o n s  ................................ 3 9 , 5 3 1  38 ,695  4 2  , 554 4 3 , 2 9 1  

The funds  w i l l  suppor t  1 ,677  permanent p o s i t i o n s  i n  1978 and 1979 .  The i n c r e a s e  from t h e  1978 
budget  estimate t o  t h e  c u r r e n t  estimate i s  due t o  t h e  October,  1977 Pay i n c r e a s e s .  

Basis of  Cost  f o r  Permanent P o s i t i o n s  

I n  1979 t h e  c o s t  of permanent p o s i t i o n s  w i l l  be $43 ,291 ,000 .  The i n c r e a s e  from 1978 r e s u l t s  from 
t h e  fo l lowing:  

Cost  o f  permanent p o s i t i o n s  i n  1978 ...................................... 4 2 , 5 5 4  

Cost i n c r e a s e  i n  1979 .  ................................................... 1 , 3 2 1  
F u l l  yea r  e f f e c t  of new p o s i t i o n s  i n  1978 ........................ +538 
Within grade  advances and c a r e e r  development:  

F u l l  y e a r  e f f e c t  of 1978 
P a r t i a l  yea r  e f f e c t  of 1979 a c t i o n s . .  .......................... a c t i o n s . . . . . . . . . .  ..................... +284 

+397 
F u l l  yea r  e f f e c t  of  1978 pay raise.. ........................... +lo2  
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1977 Budget Current 
E s t i m a  t e A c  tua  1 

(Thousands s) 

174 C Reimbursable d e t a i  lees... . . . . . . . .  .................. 237 

Es t i rna te  
of D o l l a r  

219 

The m i l i t a r y  pe r sonne l  d e t a i l e d  t o  t h e  A m e s  Research Center  on a re imbursab le  b a s i s  a re  i n d i v i d u a l s  
exper ienced i n  a e r o n a u t i c s ,  h e l i c o p t e r  technology and r e l a t e d  f i e l d s .  

The General  S e r v i c e s  A d m i n i s t r a t i o n  p rov ides  employees exper ienced i n  computat ion and systems 
a n a l y s i s ,  on a re imbursab le  b a s i s ,  t o  t h e  A m e s  Research Center .  

The increase i n  1979 i s  due t o  an i n c r e a s e  of 4 d e t a i l e e s  f o r  t h e  h e l i c o p t e r  program. 

d 

_ _ _ _  ~ ~~ ~~ 

Overtime and o t h e r  

-~ 

compensation .................... 353 413 403 

Overtime and n i g h t  d i f f e r e n t i a l  a re  used p r i m a r i l y  f o r  o f f - s h i f t  o p e r a t i o n  of major wind tunne l  
f a c i l i t i e s  such as the  Uni ta ry  Plan Wind Tunnel System, t h e  40- by 80-Foot Subsonic Wind Tunnel ,  and t h e  6-  by 
6-Foot Superson ic  Wing Tunnel. 
level of the 6-  bv 6-Foot SuDersonic Wind Tunnel. The i n c r e a s e  i n  1979 r e f l e c t s  t h e  o p e r a t i o n  of new 

The s l i g h t  d e c r e a s e  from t h e  1978 budget e s t i m a t e  i s  due t o  reduced o p e r a t i n g  
_ _  

exper i 

2 .  

_ _  
.men 

B - 

.. - 

.a1 . a i r c r a f t .  

! f i t s . .  ............ ................................. 3,932 3 ,950 4,318 

Fol lowina  a re  t h e  amounts o f  c o n t r i b u t i o n  by ca tegory :  - 
Category of  Co 

C i v i l  S e r v i c e  Reti rement Fund. . . . . . . . . . . . . . . . . . ,=**.  2,772 2,713 2,968 
168 169 182 187 Employee l i f e  insurance . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - -  

Employee h e a l t h  i n  
W n r k m a i  

s u r a n c e . . . . . . . . . . . . . . . . . . . . . . . . . .  759 719 8 04 
~ -~ .~ ~ . 

128 205 205 205 
FTCA 19 19 16 16  

1’s  compensation.. ........................... 
............................................. . ...--. ............. 

I n c e n t i v e  Awards.. 
- . _ - _ _ _ _ _ _ _ _ _ _ _ . . _ . ~ . ~ . ~  ................................. 39 15  - -  25 

--- I U  --- Other b e n e f i t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Severence pay. . . . . .  ................................ --- 47 100 118 - -  

Tota l . .  ......... ................................. 3.932 3.950 4.318 
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197 8 1979 
1977 Budget Cur r e n t  Budget 

Ac tua l  E s t i m a t e  Es t ima te  E s t i m a t e  
(Thousands of D o l l a r s )  

A .  Program Trave l . . . . . . . . . .  ................................ 7 13 865 - 770 - 686 - 
Program t r a v e l  i s  r e q u i r e d  f o r  t h e  accomplishment of t h e  C e n t e r ' s  miss ion  and i s  t h e  l a r g e s t  p a r t  of t h e  

A m e s  t r a v e l  budget ,  accoun t ing  f o r  70 p e r c e n t  of t r a v e l  c o s t s  f o r  1979. 
f o r  t h e  c o n t i n u i n g  e f f o r t s  i n  space  r e s e a r c h ,  a i r c r a f t  technology,  f l i g h t  s i m u l a t i o n ,  f l u i d  mechanics, a i r b o r n e  
s c i e n c e  and a p p l i c a t i o n s ,  and space  l i f e  s c i e n c e s .  

Trave l  f o r  program purposes  i s  r e q u i r e d  

The i n c r e a s e  i n  the  1978 c u r r e n t  e s t i m a t e  from t h e  1978 budget e s t i m a t e  i s  r e q u i r e d  t o  manage and 
c o o r d i n a t e  two launch o p e r a t i o n s  of t h e  P ioneer  Venus miss ions .  
c u r r e n t  e s t i m a t e  i s  caused by the  Lead-Center r e s p o n s i b i l i t i e s  i n  t h e  s h o r t - h a u l  a i r c r a f t  and h e l i c o p t e r  
technology;  t h e  management and c o o r d i n a t i o n  of exper imenters  and c o n t r a c t o r  o p e r a t i o n s  r e l a t i v e  t o  the  
J u p i t e r  O r b i t e r  Probe,  I n f r a r e d  Astronomy S a t e l l i t e ,  and Airborne  Science-Spacelab  Experiment System 
S imula t ion  p r o j e c t s ;  and t h e  moni tor ing of v a r i o u s  c o n t r a c t o r s '  performance i n  t h e  des ign  and con- 
s t r u c t i o n  of the  80- by 120- foot  wind t u n n e l .  

The i n c r e a s e  i n  1979 over  t h e  1978 

B.  S c i e n t i f i c  and Techn ica l  Development .................... 135 - 1 2 1  - 139 - 1 1 7  - 
S c i e n t i f i c  and t e c h n i c a l  development t r a v e l  pe rmi t s  employees t o  p a r t i c i p a t e  i n  meeti.ngs and t e c h n i c a l  s e m -  

i n a r s  w i t h  o t h e r  r e p r e s e n t a t i v e s  o f  t h e  ae rospace  community. This  p a r t i c i p a t i o n  a l lows  them t o  b e n e f i t  from 
exposure t o  t e c h n o l o g i c a l  advances o u t s i d e  ARC,  as w e l l  a s  t o  p r e s e n t  bo th  accomplishments and problems t o  t h e i r  
a s s o c i a t e s .  Many of  t h e  meetings a r e  made up of working pane l s  convened t o  s o l v e  c e r t a i n  problems f o r  t h e  bene- 
f i t  o f  t h e  Government. The l e v e l  of t r a v e l  i n  1979 i s  expected t o  i n c r e a s e  t o  p rov ide  f o r  t h e  p r e s e n t a t i o n  of 
a d d i t i o n a l  a e r o n a u t i c a l  papers  t o  t h e  s c i e n t i f i c  community. 

....................... 2 30 230 246 173 C.  Management and Operat ions  Trave l  - - - - 

Management and o p e r a t i o n s  t r a v e l  p rov ides  f o r  t h e  d i r e c t i o n  and c o o r d i n a t i o n  of  g e n e r a l  management matters. 
It i n c l u d e s  t r a v e l  i n  such areas a s  pe r sonne l ,  f i n a n c i a l  management and procurement a c t i v i t i e s ,  and travel of  
t h e  C e n t e r ' s  top  management t o  NASA Headquar ters ,  o t h e r  NASA C e n t e r s ,  c o n t r a c t o r  p l a n t s ,  and l o c a l  t r a n s p o r t a -  
t i o n .  The funding l e v e l  has  been reduced from t h e  1978 budget  t o  the  c u r r e n t  estimate t o  p rov ide  funds f o r  
h i g h e r  p r i o r i t y  program t r a v e l .  The 1979 e s t i m a t e  remains a t  t h e  c u r r e n t  l e v e l .  

R P M  7-17 
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FACILITIES SERVICES 

A m e s  Research Cen te r  (ARC) i s  l o c a t e d  on  421 acres o f  ground i n  a complex of f a c i l i t i e s  made up of l a b o r a t o r y  

T h i s  complex encompasses 2,300,000 g r o s s  squa re  f e e t  o f  b u i l d i n g  space  i n c l u d i n g  1 0  major b u l l d i n g s .  Also 

and o f f i c e  t y p e  b u i l d i n g s  as w e l l  as r e s e a r c h  wind tunne l s .  

inc luded a re  11 major t e c h n i c a l  f a c i l i t i e s .  This p h y s i c a l  p l a n t  s u p p o r t s  an  ave rage  d a i l y  popu la t ion  of  
3 C;fln +n 7 900 n o r s n n n p l -  Manv of +he f a r i l i t i e s  a re  u t i l i z e d  on schedules  i nvo lv ing  mre than  one  s h i f t  and r -- -- ----- - - I”” c v  -,.-- 

tquently d u r i n g  o f f  -peak 
- _ I  

hours .  

Basis of Fund Requirements 

1978 1979 I 
1977 m d m t  Current  

Ac tua l  E s t i m a t e  
(Thousand s 

E s t  i m a  t e 
of D o l l a r s  

5,573 5 , 565 5,309 111. FACILITIES SERVICES...................................... - 4,131 

A ,  Maintenance and Re la t ed  S e r v i c e s  

143 14 1 163 1. F a c i l i t i e s  ............................................. 366 55 65 

110 

208 273 196 

96 2. Equipment .............................................. 
C I i h t n t a 1  - ._______- - . - . .  ~ ........................... 4 62 

B. 

“ u ” L ” . - - - - * . - . - - - -  

C u s t o d i a l  Se rv ices . .  .. 
...... 

....... 
..... 
..... 

............. 

................... ...... 1,303 
.I_ 

1 201 L 1 270 L 

C. U t i l i t i e s  Services ......................................... 2,366 4,099 4,099 3,751 

T o t a l ,  F a c i l i t i e s  Services............................. 4.131 5,573 5.565 5.309 
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1978 1979 
1977 Budget Current  Budget 

Actua l  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

......................... 208 196 273 462 A .  Maintenance and Rela ted  Se rv ices . .  - - - - 
1. F a c i l i t i e s  ............................................. 366 163 141 
2 .  Equipment .............................................. 96 110 55 

143 
65 

The d e c r e a s e  i n d i c a t e d  i n  t h e  1978 c u r r e n t  e s t i m a t e  f o r  t h e s e  a c t i v i t i e s  r e f l e c t s  a d e c i s i o n  t o  a c c e p t  
reduced s e r v i c e s  i n  t h i s  t i m e  frame. The i n c r e a s e  r e f l e c t e d  i n  t h e  1979 budget  estimates a l lows  a modest growth 
i n  u n i t  c o s t s  and a s l i g h t  i n c r e a s e  i n  maintenance of equipment services. 

B. Cus tod ia l  Serv ices . . .  ...................................... 1,303 1,201 1 , 270 1,350 

The 1979 budget  r e f l e c t s  on ly  u n i t  c o s t  growth over  t h e  1978 c u r r e n t  e s t i m a t e .  Inc luded a r e :  

1. J a n i t o r i a l  services (32 workyears o f  e f f o r t )  ........................................... 587 

J a n i t o r i a l  and b u i l d i n g  c l e a n i n g  s e r v i c e s  a r e  a s s o c i a t e d  wi th  approximately 1 .5  m i l l i o n  squa re  f e e t  of  
v a r i o u s  types  of space  l o c a t e d  i n  75 b u i l d i n g s .  
t o  p rov ide  temporary o f f i c e  and shop space .  

S e r v i c e s  are a l s o  provided f o r  50 t r a i l e r s  be ing  u t i l i z e d  

2 .  F i r e  p r o t e c t i o n  services ............................................................... 3 00 

F i r e  p r o t e c t i o n  services a r e  provided  by t h e  U.S. Naval A i r  S t a t i o n ,  Mof fe t t  F i e l d ,  CA. The 1979 
e s t i m a t e  i s  based on t h e  most r e c e n t  a c t u a l  c o s t  exper ience .  

3. S e c u r i t y  services (27 workyears  o f  e f f o r t )  ............................................. 456 

Inc luded a r e  s e c u r i t y  services f o r  b u i l d i n g s  and p r o p e r t y  inc lud ing  a i r c r a f t  and computer f a c i l i t i e s .  
Inc luded a l s o  i s  t h e  p r o v i s i o n  o f  " round- the-clock" s t a f f i n g  of t h e  emergency duty  o f f i c e  which moni tors  f i r e ,  
s e c u r i t y ,  and s a f e t y  a la rms and c o o r d i n a t e s  f i r e ,  s e c u r i t y ,  h e a l t h ,  and s a f e t y  a r e a s  i n  emergency s i t u a t i o n s .  

4 .  Other s e r v i c e s  ......................................................................... 7 

P e s t  c o n t r o l  s e r v i c e s  on an a s  needed b a s i s  a r e  funded i n  t h i s  a c t i v i t y .  
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- 1978 1979 
1977 Budget Cur ren t  Budget 

Ac tua l  E s t i m a  t e E s t i m a t e  E s t i m a t e  
(Thousands of  D o l l a r s )  

C. U t i  - t i e s  Services..... .................................... 2,366 4,099 4 , 099 3,751 

The major u t i l i t y  s e r v i c e  i s  e l e c t r i c i t y  w i th  lesser requi rements  f o r  n a t u r a l  gas ,  f u e l ,  o i l ,  water and 
sewage services ,  

1. E l e c t r i c i t y  (148,000 mW/Hrs.) .......................................................... 2,644 
2 .  N a t u r a l  g a s  (275,000 K cu. f t . )  ........................................................ 917 

4. Water and sewage........... ............................................................ 110 
............................................................... 3. Fue l  o i l  (166,000 g a l s . )  8 2  

E l e c t r i c i t y  i s  provided by t h e  U.S. Bureau of  Reclamation and t h e  P a c i f i c  Gas and E lec t r i c  Company (PGECO), 
n a t u r a l  gas  i s  provided  by PGECO, water  by t h e  U.S. Naval A i r  S t a t i o n ,  Moffe t t  F i e l d ,  and sewage services by t h e  
C i t y  o f  Mountain V i e w .  

Approximately 80% o f  e l e c t r i c  power c o s t  i s  consumed i n  t h e  o p e r a t i o n  of  h igh  power demand r e s e a r c h  f a c i l i -  
t i e s  such as t h e  U n i t a r y  Plan  Wind Tunnel System, t h e  40- by 8O-foot Wind Tunnel,  t h e  3 .5- foot  Hypersonic Tunnel ,  
t h e  14- foot  Transonic  Wind Tunnel and i n  t h e  o p e r a t i o n  of s i m u l a t o r s  and smaller wind t u n n e l s ,  and o t h e r  r e s e a r c h  
f a c i l i t i e s .  Approximately 55% of  n a t u r a l  gas  i s  used i n  r e s e a r c h  f a c i l i t i e s ,  t h e  o t h e r  p a r t  i s  used f o r  h e a t i n g  
and v e n t i l a t i o n  of  i n s t i t u t i o n a l  b u i l d i n g s .  The funding leve l  f o r  1979 w i l l  p rov ide  approximate ly  148 m i l l i o n  
kWh compared t o  225 m i l l i o n  kWh used i n  1977 and t h e  207 m i l l i o n  kWh planned f o r  1978. 

The d e c r e a s e  i n  1979 from t h e  1978 c u r r e n t  estimate i s  i n  l i n e  wi th  t h e  p r i o r i t i e s  e s t a b l i s h e d  by ARC 
management t o  c u r t a i l  u s e  of  t h e  i n s t a l l a t i o n  wind t u n n e l s  c o n s i s t e n t  w i t h  program requi rements .  The f a c i l i t i e s  
a f f e c t e d  a r e  t h e  14 - foo t  and t h e  6-  by 6- foo t  wind t u n n e l s .  

RPM 7-20 



v -  . -- - .+. . 

1978 1979 
Budget Current Budget 1977 

I 

Actual E s t i m a t e  Estimate Est imate  
(Thousands of Dol lars)  

TECHNICAL SERVICES 

....................................... 8 4  9 I V .  TECHNICAL SERVICES. - - 607 - - 

BASIS OF FUND REQUIREMENTS 

A.  Automatic Data Processing 

.............................................. 1. Equipment 4 
349  ............................................. - 2. Operations 230 - 29 2 - 301 - 

............................................. 353 Subtota l  - 230 - 292 - 30 1 - 
B. S c i e n t i f i c  and Technical Information 

245 1. Education and Information.. ............................ - 
............................................. 245 Subtota l  - 

260 

260 - 
275 - 26 1 

261  

- 

_c 
2 75 - 

7 5  

- 565 

- 

- 

7 5  4 5  

- 60  7 

- 

- 

......................... 251  

- 849 

C. Shop Support and Services......... - 
Tota l ,  Technical Services.. . . .  ........................... - 

230 - 29 2 - 30 1 - .................................. 353 A.  Automatic Data Processing - 
Obligations f o r  admin i s t ra t ive  ADP operat ions  and programming r e f l e c t  ADP c e n t r a l  f a c i l i t y  opera t ing c o s t s  

which are incurred by admin i s t ra t ive  organizat ions .  
organizat ions  are charged’ f o r  a c t u a l  usage of the  ADP c e n t r a l  f a c i l i t y ‘ s  equipment and services .  

These c o s t s  are incurred through a system whereby use r  

--- --- --- 4 1. Equipment .............................................. 
1977 c o s t  of  equipment w a s  f o r  a one-time l e a s e  of a terminal ,  the  use of which has been completed. 

2 .  Operation. 349 230 292 301  ............................................. 
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des ADP computer operations and programming that are charged to institutional organi- 
charge-back systems. The charges include the institutional organizations’ pro- 

portionate share of support service contracts. 
cost increases related to the Central ADP facility. 

The 1 9 7 9  increase will provide for the full year effort of 1 9 7 8  

1 9 7 8  1 9 7 9  
Budget 1 9 7 7  Budget Current 

Actual Estimate Estimate Es t ima t e 
(Thousands of Dollars) 

...................... 2 75 2 6 1  245  260  - - B. Scientific and Technical Information - - 

1. Education and Information ............................. 2 4 5  2 6 0  2 7 5  2 6 1  

Included in this category is a support service contract at a level of 11 workyears to perform public 

The decrease in 1 9 7 9  is due to decreased requirements for exhibits created in 1 9 7 8  related to the 
information services (e.g., tour guide), media development (e.g., public exhibits, etc.) and educational pro- 
grams. 
Pioneer program. 

45 - C. Shop Support and Services. ................................ 251 75  - 75  - 

This category includes administrative shop, photo and graphics services. The reduction in the 1 9 7 9  estimate 
reflects a revision to the plan for services in this category. 

MANAGEMENT AND OPERATIONS 

V. MANAGEMENT AND OPERATIONS.......... ....................... 2 , 4 5 7  2 , 3 0 0  2 , 5 3 9  

Basis of Fund Requirements 

A. Administrative Communications.. ........................... 8 6  3 80 5 85 9 

B. Printing and Reproduction ................................. 1 3 4  91 9 1  

C. Transportation ............................................ 1 7 8  1 6 6  1 7 7  

D. Installation Common Services....... ....................... 1 , 2 8 2  1 , 2 3 8  1 , 4 1 2  

Total, Management and Operations ........................ 2 , 4 5 7  2,300 2 , 5 3 9  

2 , 6 8 9  

8 9 5  

9 3  

1 8 9  

1 , 5 1 2  

2 , 6 8 9  
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1978 1979 
1977 Budget Current  Budget 

(Thousands of D o l l a r s )  
E s t i m a t e  E s t i m a t e  E s t i m a t e  Actual  

895 - 859 - 805 - A .  A d m i n i s t r a t i v e  Communications. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  86 3 

Communication s e r v i c e s  are provided by General  S e r v i c e s  Admin i s t r a t ion  (GSA) f o r  t h e  Federa l  Telecommuni- 
c a t i o n s  S e r v i c e  (FTS) and t h e  P a c i f i c  Telephone and Telegraph Company f o r  l o c a l  s e r v i c e .  Other communications 
c o n s i s t  of t e l e t y p e  equipment and s e r v i c e s  provided by Western Union. The i n c r e a s e  i n  t h e  1978 c u r r e n t  e s t i -  
m a t e  r e f l e c t s  i n c r e a s e s  i n  ra tes ,  o f f s e t  by a r e d u c t i o n  i n  requirements .  The i n c r e a s e  i n  1979 i s  due t o  t h e  
f u l l  yea r  e f f e c t  of 1978 r a t e  i n c r e a s e s .  

1. Local  te lephone s e r v i c e s  ............................................................... 394 

The major p a r t  of  t h i s  covers  1470 Centrex l i n e s  and 2258 te lephone ins t ruments  which s e r v e s  abou t  
3 ,400 i n d i v i d u a l s  o n - s i t e  a t  ARC, i n c l u d i n g  o n - s i t e  c o n t r a c t o r s  and t e n a n t s  from o t h e r  Government a g e n c i e s .  

..................... 2 ,  Long d i s t a n c e  t e l ephone  service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332 

This  s e r v i c e  i s  (98%) FTS s e r v i c e s ;  t h e  o t h e r  (2%) i s  commercial long d i s t a n c e ,  message u n i t  cha rges  
and l e a s e d  l i n e  s e r v i c e  charges .  

3 .  Non- telephone communications.. ......................................................... 169 

I n c l u d e s  Western Union Te legraph ic  S e r v i c e s ,  l e a s e d  equipment and postage .  

.................................. 93 - 91 - 91 - 134 B. P r i n t i n g  and Reproduction - 
The e s t i m a t e s  f o r  a d m i n i s t r a t i v e  p r i n t i n g  i n c l u d e s  t h e  P r i n t i n g  and Reproduction F a c i l i t y  o p e r a t i n g  c o s t s  

i n c u r r e d  by a d m i n i s t r a t i v e  o r g a n i z a t i o n s  and i n c l u d e s  s u p p l i e s ,  materials, equipment a c q u i s i t i o n  and o u t s i d e  
procurements.  The i n c r e a s e  i n  1979 r e f l e c t s  t h e  f u l l  y e a r  e f f e c t  of 1978 c o s t  i n c r e a s e s .  

............................................ 189 1 7 7  166 178 - - - C. T r a n s p o r t a t i o n .  - 
The estimates i n c l u d e  r e n t a l s  of  GSA v e h i c l e s  ( o t h e r  than passenger- ca r ry ing  v e h i c l e s ) ,  v e h i c l e  f u e l ,  o i l ,  

v e h i c l e  p a r t s  and materials, and r e p a i r  and maintenance. The i n c r e a s e  i n  1979 w i l l  p rovide  f o r  i n c r e a s e d  
c o s t  o f  GSA r e n t a l  rates and t h e  c o s t  of v e h i c l e  f u e l  and r e p a i r  and maintenance. 

RPM 7-23 



1978 1979 
Budget 1 9 7 7  Budget Curren t  

Actua l  E s t i m a t e  Es t ima te  Es t ima te  
(Thousands of D o l l a r s )  

D. I n s t a l l a t i o n  Common Services. .............................. 1,282 1 ,238  1,412 1,512 

These s e r v i c e s  i n c l u d e  t h e  Center  Management and S t a f f  Func t ion ,  t h e  Medical Se rv i ce s  o p e r a t i o n ,  and t h e  
I n s t a l l a t i o n  Support  S e r v i c e s  a c t i v i t i e s .  
i n c r e a s e s .  

The i n c r e a s e  i n  1979 r e s u l t s  from t h e  f u l l  year  e f f e c t  of 1978 r a t e  

............................................................... 1. Center  management and s t a f f  359 

I n c l u d e s  t h e  g e n e r a l  management o f  t h e  Center  as a n  i n s t a l l a t i o n  and i n c l u d e s  such a c t i v i t i e s  as t h e  
d i r e c t o r a t e  o f f i c e s ,  g e n e r a l  and p a t e n t  l e g a l  s e r v i c e s ,  pe r sonne l ,  procurement,  and f i n a n c i a l  management 
s e r v i c e s .  S i g n i f i c a n t  c o s t  i t e m s  i nc lude  t h e  v a r i o u s  Equal Employment Opportuni ty  (EEO) programs f o r  m i n o r i t i e s  
and females ,  t h e  In te rgovernmenta l  Personne l  A c t  (IPA) programs, and s t u d i e s  and development o f  management systems.  

2 .  Medical s e r v i c e s .  ......................................................................... 249 

Medical services i n c l u d e  t h e  s t a f f i n g  of t h e  Hea l th  Uni t ,  l a b o r a t o r y  s e r v i c e  f e e s ,  c l i n i c  s u p p l i e s ,  
and maintenance of c l i n i c  equipment. 

3. I n s t a l l a t i o n  suppor t  Se rv i ce s  ............................................................. 9 04 

I n s t a l l a t i o n  suppor t  s e r v i c e s  c o n s i s t  predominant ly  of  t h e  suppor t  s e r v i c e  c o n t r a c t  o f  31 workyears f o r  
supply management, m a i l ,  and pickup and d e l i v e r y  s e r v i c e s .  The ba lance  of t h e  f u n c t i o n a l  c o s t s  c o n s i s t  of 
a d m i n i s t r a t i v e  equipment a c q u i s i t i o n ,  o f f i c e  s u p p l i e s  and m a t e r i a l s ,  and maintenance and repa i r  and l e a s e  of 
o f f i c e  equipment. 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1979 ESTIMATES 

HUGH L. DRYDEN FLIGHT RESEARCH CENTER 

DESCRIPTION 

The Hugh L. Dryden F l i g h t  Research Center  (DFRC), Edwards, C a l i f o r n i a ,  i s  65 a i r  m i l e s  n o r t h e a s t  of Los Angeles.  
The Center  i s  l o c a t e d  a t  t h e  n o r t h  end of Edwards A i r  Force Base on 521 a c r e s  of land under a pe rmi t  from 
t h e  A i r  Force. U t i l i t i e s  a r e  provided by the  A i r  Force on a r e imbursab le  b a s i s .  The Center  is  a d j a c e n t  t o  
Rogers Dry Lake, a 55- square  m i l e  a r e a  w i t h  a complex of runways va ry ing  i n  l e n g t h  from f i v e  t o  11 miles.  

The p h y s i c a l  p l a n t  c o n s i s t s  of an o f f i c e - l a b o r a t o r y  b u i l d i n g  w i t h  a d j o i n i n g  shops ,  a f l i g h t  maintenance 
hangar ,  a c a l i b r a t i o n  hangar ,  a f l i g h t  loads  r e s e a r c h  f a c i l i t y ,  a n d a n i n t e g r a t e d  suppor t  f a c i l i t y .  S p e c i a l  
S h u t t l e  suppor t  f a c i l i t i e s  i n c l u d e  t h e  o r b i t e r  hangar and t h e  o r b i t e r  mating-demating f a c i l i t y .  A u x i l i a r y  
b u i l d i n g s  i n c l u d e  warehouses,  an  a u x i l i a r y  power system b u i l d i n g ,  an a i r c r a f t  maintenance dock,  andhangar .  The 
aerodynamic tes t  range i s  opera ted  wi th  s i t e s  a t  Edwards, C a l i f o r n i a ,  and E ly ,  Nevada. 
vestment of  t h e  Dryden F l i g h t  Research Cen te r ,  i n c l u d i n g  f i x e d  assets i n  p rogress  and c o n t r a c t o r - h e l d  f a c i l i t i e s  
a t  v a r i o u s  l o c a t i o n s ,  as of September 30, 1977 ,  was $78,943,000. 

The t o t a l  c a p i t a l  i n -  

CENTER ROLES AND MISSIONS 

The primary miss ion  of t h e  Dryden F l i g h t  Research Cen te r ,  e s t a b l i s h e d  i n  1947, i s  t o  conduct  a e r o n a u t i c a l  
f l i g h t  r e s e a r c h  i n  t h e  areas of aerodynamics,  s t r u c t u r e s ,  c o n t r o l  sys tems,  p ropu l s ion  sys tems,  d i s c i p l i n a r y  
i n t e g r a t i o n  e f f e c t s ,  s a f e t y ,  o p e r a t i o n s ,  and human-vehicle i n t e r a c t i o n s  i n  suppor t  of  both  m i l i t a r y  and c i v i l  
n a t i o n a l  needs .  Th i s  i n c l u d e s  p lann ing ,  conduct ing,  ana lyz ing ,  and r e p o r t i n g  of f l i g h t  r e s e a r c h  f o r  t h e  pur-  
poses  of v e r i f i c a t i o n  of  p r e d i c t e d  c h a r a c t e r i s t i c s  and t h e  i d e n t i f i c a t i o n  of u n a n t i c i p a t e d  problems i n  a c t u a l  
f l i g h t .  The p r i n c i p a l  and suppor t ing  r o l e s  of t h e  Center  are: 

PRINCIPAL 

A e r o n a u t i c a l  F l i g h t  Research - conduct ing a e r o n a u t i c a l  f l i g h t  r e s e a r c h  i n  t h e  a r e a s  of aerodynamics, 
s t r u c t u r e s ,  c o n t r o l  sys tems,  p ropu l s ion  sys tems,  d i s c i p l i n a r y  i n t e g r a t i o n  e f f e c t s ,  s a f e t y ,  o p e r a t i o n s ,  and 
human-vehicle i n t e r a c t i o n s ,  which i n v o l v e s  t h e  p lanning and p r e p a r a t i o n  of f l i g h t  tes t  programs, t h e  develop-  
ment of f l i g h t  test  i n s t r u m e n t a t i o n ,  f l i g h t  t e s t i n g ,  and d a t a  a n a l y s i s .  DFRC a l s o  p rov ides  h o s t  Center  



I 
I functions f o r  NASA f l i g h t  a c t i v i t i e s  which are managed by o t h e r  Centers  b u t  which r e q u i r e  t e s t i n g  a t  the 

Edwards AFB complex. 
v i s i o n  of f l i g h t  o p e r a t i o n s .  

This  f u n c t i o n  i n c l u d e s  a l l  i n s t i t u t i o n a l  suppor t  and coo rd ina t i on  as w e l l  as supe r-  

Remotely PilotedVehA-cLe Research - development of remotely p i l o t e d  r e s e a r c h  a i r c r a f t ,  and management and 
o p e r a t i o n  o f  f l i g h t  experiments .  

SUPPORTING 

S h u t t l e  O r b i t e r  Development - provide  l and ing  and recovery  c a p a b i l i t y  du r ing  O r b i t a l  F l i g h t  T e s t s  (OFT) and 
cont ingency recovery  c a p a b i l i t y  a f t e r  OFT. 

Advanced Space Veh ic l e  Conf igu ra t i ons  Technology - a n a l y s i s  and s tudy  of  t h e  e f f e c t  of o p e r a t i o n a l  con- 
s i d e r a t i o n s  on t h e  de s ign  and test  program of p i l o t e d  r e s e a r c h  v e h i c l e s .  r 

SUMMARY OF RESOURCES REQUIREMENTS 

FUNDS 
1978 1979 

I 1977 Budget Curren t  Budget 
Estimate Es t imate  Es t ima te  Actua l  

(Thousands of D o l l a r s )  I 
14,122 13,798 

11. Trave l . . .  ........................................... 320 399 389 388 

111. F a c i l i t i e s  S e r v i c e s  ................................. 1,999 2,145 2,845 3,628 

I V .  Technica l  S e r v i c e s  .................................. 3 10 10 3 3 13  348 

V .  Management and Opera t ions  ........................... 1,255 910 1,058 1 , 319 

19.481 

I .  Personne l  and Rela ted  Costs  ......................... 13,449 13,477 

T o t a l ,  fund requi rements  .......................... 17.333 17.034 18,727 
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PROGRAM DESCRIPTION 

SPACE SHUTTLE 37 Permanent P o s i t i o n s  ( C i v i l  S e r v i c e )  

I n  1979, 3 7  c i v i l  s e r v i c e  pe rsonne l  w i l l  be u t i l i z e d  a t  Dryden F l i g h t  Research Cen te r  (DFRC) t o  s u p p o r t  t h e  
S h u t t l e  O r b i t a l  F l i g h t  Test (OFT) a c t i v i t i e s .  Cur ren t  p lanning i s  f o r  i n i t i a l  o r b i t a l  t e s t  f l i g h t s  t o  land 
a t  Edwards A i r  Force Base and be r e t u r n e d  t o  Kennedy Space Cen te r  by s h u t t l e  car r ie r  a i r c r a f t .  Payloads w i l l  
be  removed p r i o r  t o  S h u t t l e  f e r r y .  DFRC w i l l  p rovide  l o r  c o o r d i n a t i o n  o f  a l l  r e q u i r e d  suppor t  a t  t h e  Edwards 
AFB complex. A s  a h o s t  Cen te r ,  DFRC w i l l  provide  i n s t i t u t i o n a l ,  range,  and o p e r a t i o n a l  suppor t  f o r  t h e  
s h u t t l e  o r b i t a l  f l i g h t  t e s t s  and vi11 suppor t  t r a n s f e r  o p e r a t i o n s  from t h e  p roduc t ion  f a c i l i t y  t o  launch 
s i t e s  and v i c e  v e r s a ,  as  w e l l  a s  m a i n t a i n  and o p e r a t e  t h e  s h u t t l e  c a r r i e r  a i r c r a f t .  

LIFE SCIENCES 1 Permanent P o s i t i o n  ( C i v i l  S e r v i c e )  

I n  1979,  one c i v i l  s e r v a n t  i s  r e q u i r e d  t o  develop and e v a l u a t e  c o s t  e f f e c t i v e ,  r e l i a b l e  humanlmachine 
c o n t r o l  systems f o r  use  i n  remote manipu la t ion  such as  manual l and ing  o f  S h u t t l e  t y p e  v e h i c l e s .  F l i g h t  
s t u d i e s  o f  remotely  p i l o t e d  high-performance v e h i c l e s  w i l l  be performed t o  determine in fo rmat ion  r e q u i r e -  
ments and procedures  necessa ry  f o r  d e s c e n t ,  approach,  f l a r e ,  touchdown, and r o l l  o u t  wi thou t  d i r e c t  e x t e r n a l  
v i s i o n .  
d e s i g n  c h a r a c t e r i s t i c s .  

TV s e n s o r s  and d i s p l a y s  w i t h  i n s i d e- o u t  r e f e r e n c e s  w i l l  be e v a l u a t e d  t o  d e f i n e  optimum humanlmachine 

TECHNOLOGY UTILIZATION 1 Permanent P o s i t i o n  ( c i v i l  S e r v i c e )  

I n  1979, one c i v i l  s e r v a n t  i s  r e q u i r e d  t o  c o n t i n u e  t h e  development of a p r a c t i c a l  mina tu r ized  p u l s e  
moni tor  and a non- invasive  blood p r e s s u r e  i n d i c a t o r .  
c a t o r  f o r  p o l i c e ,  f i r e ,  and o t h e r  p u b l i c  s e r v i c e  agenc ies  w i t h  hazardous du ty .  

The p u l s e  moni tor  i s  needed a s  a s i g n - o f - l i f e  i n d i -  

AERONAUTICAL RESEARCH AND TECHNOLOGY 324 Permanent P o s i t i o n s  ( c i v i l  S e r v i c e )  

I n  1 9 7 9 ,  t h r e e  hundred and twenty- four  c i v i l  service personne l  a r e  r e q u i r e d  t o  accomplish a e r o n a u t i c a l  
f l i g h t  r e s e a r c h  a c t i v i t i e s  a t  t h e  DFRC. The a e r o n a u t i c a l  program i n c l u d e s  r e s e a r c h  and technology;  systems 
technology;  exper imenta l  programs i n v o l v i n g  s t r u c t u r e s ,  f l u i d  and f l i g h t  dynamics, a v i o n i c s ,  a i r c r a f t  
o p e r a t i o n s  and s a f e t y ,  a e r o n a u t i c a l  human-vehicle i n t e r a c t i o n ,  aerodynamic v e h i c l e s ,  advanced c i v i l  and 
m i l i t a r y  a i r c r a f t ,  and h i g h l y  maneuverable a i r c r a f t ;  and exper imenta l  a i r c r a f t  r e s e a r c h  i n  S h o r t  Takeoff 
and Landing (STOL), superson ic  c r u i s e ,  and t i l t  r o t o r  v e h i c l e s .  
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In 1979, t h e  o b j e c t i v e s  o f  t h e  a c t i v i t i e s  under  t h e  r e s e a r c h  and technology programs a re  t o  p rov ide  
con t inu ing  r e s e a r c h  and development e f f o r t s  i n  t he  d i s c i p l i n a r y  a r e a s  o f  b a s i c  aerodynamics phenomena so 
t h a t  improved unders tanding  can  be  a p p l i e d  t o  problems a s s o c i a t e d  w i t h  a i r c r a f t  i n  a l l  f l i g h t  regimes.  

Under t h e  systems technology program, i n  1 9 7 9 ,  t h e  d i g i t a l  f ly- by- wire  system, which i s  be ing  developed 
f o r  implementat ion i n  f u t u r e  a i r c r a f t ,  w i l l  b e  used i n  e v a l u a t i n g  a n a l y t i c a l  redundancy management concep t s ;  
f u l l - s c a l e  f l i g h t  t e s t  e v a l u a t i o n s  of v a r i o u s  a r e a  dynamic wake v o r t e x  a l l e v i a t i o n  dev ices  w i l l  c o n t i n u e ;  
t h e  KC-135 a i r c r a f t  w i l l  be used t o  t e s t  t h e  wing le t  concept  a s  a f u e l  s av ings  means f o r  c u r r e n t  and f u t u r e  
commercial t r a n s p o r t  a i r c r a f t ;  and t h e  f l i g h t  t e s t  phase o f  t h e  h i g h l y  maneuverable a i r c r a f t  w i l l  be under-  
taken .  

With in  t h e  expe r imen ta l  a i r c r a f t  r e s e a r c h  programs, s t r u c t u r a l  performance of  c a n d i d a t e  supe r son ic  
m a t e r i a l s  and f a b r i c a t i o n  techniques  a r e  be ing  s t u d i e d ;  t h e  h igh  speed f l i g h t  t e s t i n g  suppor t  of  a t i l t  
r o t o r  research a i r c r a f t  is  be ing  coord ina ted  t o  demonst ra te  t h e  tilt r o t o r  concept  f o r  c i v i l  and m i l i t a r y  
a p p l i c a t i o n s ;  and t h e  DFRC i s  provid ing  a f l i g h t  suppor t  program t o  de termine  t h e  f l i g h t  r e s e a r c h  c a p s b i l i -  
t i e s  o f  STOL o p e r a t i o n a l  c h a r a c t e r i s t i c s  and t o  demonst ra te  t h e  advantages of i n t e g r a t e d  a i r f r a m e /  
p ropu l s ion  c o n t r o l  systems. 

TRACKING AND DATA ACQUISITION 30 Permanent P o s i t i o n s  ( C i v i l  S e r v i c e )  

I n  1 9 7 9 ,  t h i r t y  c i v i l  service pe r sonne l  a re  r e q u i r e d  t o  ma in ta in  and o p e r a t e  t h e  NASA Aerodyanmic T e s t  Range 
(ATR), which p rov ides  d i r e c t  o p e r a t i o n a l  s u p p o r t  f o r  a wide v a r i e t y  of aerodynamic and ae rospace  programs con- 
duc ted  by DFRC, o t h e r  NASA Cen te r s ,  m i l i t a r y  services, and suppor t ing  c o n t r a c t o r s .  During miss ion  suppor t  ope ra-  
t i o n s ,  t h e  v a r i o u s  f u n c t i o n a l  e lements  such as  r a d a r ,  t r a c k i n g  and d a t a  p rocess ing ,  communications, v i d e o ,  
t e l e m e t r y  a c q u i s i t i o n ,  and t e l eme t ry  d a t a  p rocess ing  a l l  f u n c t i o n  i n  a coord ina ted  manner t o  p rov ide  rea l  t i m e  
c o n t r o l  and moni tor ing  c a p a b i l i t i e s .  Data l i n k s  between t h e  v a r i o u s  Edwards f a c i l i t i e s  and t h e  remote E l y  
Tracking  S t a t i o n  p rov ide  cont inuous  c o n t r o l  and moni tor ing  c a p a b i l i t i e s  o v e r  t h e  e n t i r e  ATR. 

CENTER MANAGEMENT AND OPERATIONS SUPPORT 97 Permanent P o s i t i o n s  ( c i v i l  S e r v i c e )  

Center  Management and Opera t ions  Support  i s  de f ined  a s  t h a t  suppor t  o r s e r v i c e s b e i n g p r o v i d e d t o a l l D r y d e n  
F l i g h t  Research Center  o r g a n i z a t i o n s  which cannot  b e  d i r e c t l y  i d e n t i f i e d  t o  a b e n e f i t t i n g  program o r  p r o j e c t .  
The c i v i l  s e r v i c e  pe r sonne l  involved a r e :  

D i r e c t o r  and S t a f f  - The Center  D i r e c t o r ,  Deputy D i r e c t o r  and immediate s t a f f ,  and s t a f f  o r g a n i z a t i o n s ,  
e .g .  Legal ,  P a t e n t  Counsel,  Equal Oppor tuni ty ,  Pub l i c  Affai rs ,  and Sa fe ty .  
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Management Support - Inc ludes  a wide range of a c t i v i t y  c a t e g o r i z e d  as management s u p p o r t  for programs and 
f u n c t i o n a l  o r g a n i z a t i o n s  f o r  the e n t i r e  Center .  S p e c i f i c  f u n c t i o n s  inc lude  r e s o u r c e  and budget management, 
program c o n t r o l ,  c o n t r a c t i n g  and procurement, personnel  management, p roper ty  management, f i n a n c i a l  manage- 
ment r e s o u r c e  c o n t r o l ,  and management in fo rmat ion  systems and a n a l y s i s .  

Opera t ions  Support  - This  i s  a broad spectrum o f  a c t i v i t y  t h a t  i s  r e q u i r e d  t o  m a i n t a i n  and o p e r a t e  f a c i l i -  
t i e s ,  b u i l d i n g s ,  and equipment;  and t o  provide  t h e  normal housekeeping s e r v i c e s  and l o g i s t i c s  s u p p o r t  f o r  
t h e  pe rsonne l  who manage and conduct t h e  a f f a i r s  of  t h e  Center .  S p e c i f i c  a c t i v i t i e s  a r e :  

Maintenance and o p e r a t i o n  o f  a l l  b u i l d i n g s  and f a c i l i t i e s  
Data p r o c e s s i n g  and computer suppor t  
R e l i a b i l i t y  and q u a l i t y  assurance  
Center-wide s e c u r i t y  and p r o t e c t i o n  
F i r e  p r o t e c t i o n  
C u s t o d i a l  s e r v i c e s  
L o g i s t i c s  suppor t  i n c l u d i n g  t r a n s p o r t a t i o n ,  s u p p l i e s ,  e t c .  
Medical care  of employees 
Photographic  and g r a p h i c  suppor t  

PERSONNEL AND RELATED COSTS 

1 9 7 8  1 9 7 9  
Cur ren t  Budget 1977 Budget 

Ac tua l  Es t imate  Es t imate  E s  t ima t e 
(Thousands of  D o l l a r s )  

1 4 , 1 2 2  1 3 , 7 9 8  I. PERSONNEL AND RELATED COSTS.... .......................... 1 3 , 4 4 9  1 3 , 4 7 7  

Basis of Fund Requirements 

A .  Compensation and B e n e f i t s  

1. Compensation 

1 1 , 4 2 8  1 2 , 0 1 6  1 1 , 7 6 0  
557 4 8 7  458 3 52 
--- 12 6 8 2  10 1 
1 9 6  160 158 247  

a .  Permanent p o s i t i o n s  .................................. 1 1 , 3 2 5  

d. Overtime and o t h e r  compensation ...................... 
b. Nonpermanent... ...................................... 
c.  Reimbursable detailees................................ 

1 2 , 2 0 1  1 2 , 7 1 4  1 2  , 460 S u b t o t a l ,  Compensation ............................. 1 2 , 0 7 8  
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- 
1978 1979 

1977 Budget Current  Budget 
Ac tua l  Es t imate  Es t imate  Es t imate  

(Thousands o f  D o l l a r s )  

2 .  Benefits............................................. 1,204 1,190 1,279 1,194 

S u b t o t a l ,  Compensation and B e n e f i t s . . .  ............... 13,282 13,391 13,993 13 , 654 

B. Suppor t ing  Cos ts  

1. T r a n s f e r  o f  personnel  ................................ 67 20 49 58 
2. Pe r sonne l  t r a i n i n g  ................................... 100 66 80 86  

S u b t o t a l ,  Suppor t ing  Cos t s . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 7  86 12  9 144 

T o t a l ,  Personnel  and Rela ted  Cos ts . . . . . . . . . . . . . . . .  ... 13,449 13,477 14,122 13,798 

A .  Compensation and Bene f i t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... 13,282 13,391 13,993 13 , 654 

1. Compensation. ........................................ 12,078 1 2  , 201 12,714 12 , 460 

a .  Permanent p o s i t i o n s  .............................. 11,325 11,428 12,016 11,760 

In 1978, t h e  au tho r i zed  complement w i l l  be  reduced from 520 t o  490 p o s i t i o n s .  The c u r r e n t  e s t i -  
mate f o r  1978 i s  i n c r e a s e d  from t h e  1978 budget  estimate as a r e s u l t  o f  pay i n c r e a s e s .  The c o s t s  i n  1979 
d e c r e a s e  as a r e s u l t  of t h e  f u l l  y e a r  e f f e c t  o f  t h e  personnel  r educ t ion .  

Bas is  of  Cost f o r  Permanent P o s i t i o n s  

The e s t i m a t e  f o r  permanent compensation i n  1979 w i l l  suppor t  490 permanent p o s i t i o n s ,  which i s  a r e d u c t i o n  
o f  30 p o s i t i o n s  from 1978. 
t h e  fo l lowing c a l c u l a t i o n s :  

I n  1979, t h e  c o s t  of  permanent p o s i t i o n s  w i l l  be $11,760,000 as d e r i v e d  from 

Cost  o f  permanent p o s i t i o n s  i n  1978........................................... 12,016 

Cost of  i n c r e a s e s  i n  1 9 7 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ . . . . . ~ . ~ . . . .  +2 92 
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Within  g rade  advances and career development 
F u l l  yea r  e f f e c t  o f  1978 actions... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  +117 

+160 
+I5 

p a r t i a l  y e a r  e f f e c t  of 1979 a c t i o n s . .  ............................ 
F u l l  y e a r  e f f e c t  o f  1978 pay increases. . . . . . .  ...................... 

- 548 Cost d e c r e a s e s  i n  1979......................................................... 
Turnover s a v i n g s  and a b o l i s h e d  p o s i t i o n s  

F u l l  y e a r  e f f e c t  of 1978 ac t ions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
P a r t i a l  yea r  e f f e c t  o f  1979 act ions , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

-405 
-143 

Cost  of Permanent p o s i t i o n s  i n  1979.....................0..............0......, 11 ,760  

1978 1979 
1977 Budget Cur ren t  Budget 

A c t u a l  Est imate  Estimate E s  t i m a  t e 
(Thousands of D o l l a r s )  

Other  Compensation Cos t s  

b .  Nonpermanent P o s i t i o n s  

487 458 352 1. Cost...................o...o...*................ 557 
70 70 51 43  2 .  Workyears ....................................... 

The c u r r e n t  estimate f o r  1978 decreases  from t h e  1978 budget est imate due t o  a r e d u c t i o n  i n  
nonpermanent workyears of e f f o r t .  
c o s t  of  t h e  October ,  1977 pay i n c r e a s e .  
c o n s i s t e n t  w i t h  c u r r e n t  p lans .  

The sav ings  from t h e  d e c r e a s e  i n  workyears i s  p a r t i a l l y  o f f s e t  by t h e  
The 1979 p lan  r e f l e c t s  a f u r t h e r  r e d u c t i o n  i n  e f f o r t  and c o s t s  

D i s t r i b u t i o n  o f  Nonpermanent Workyears by Program 

Program Wor kye a r s 

Coopera t ive  t r a i n i n g  ................................................. 26  
Oppor tun i ty  programs.................................................. 1 2  

2 Summer employment .................................................... 
3 Other  temporary employment.. ......................................... - 

Total......................................~,...................... 4 3  - I 
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197 8 
1977 Budget Current  

Ac tua l  Es t imate  Es t imate  Es t ima te  
(Thousands of D o l l a r s )  

--- c .  Reimbursable de ta i lees . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

The s e r v i c e s  o f  a sma l l  group of m i l i t a r y  o f f i c e r s  a r e  used i n  t h e  C e n t e r ' s  programs w h e r e  such 
ass ignments  a r e  of mutual  b e n e f i t  t o  NASA and t h e  r e s p e c t i v e  s e r v i c e .  Under t h e  e x i s t i n g  agreements ,  t h e  
p a r e n t  o r g a n i z a t i o n  i s  reimbursed f o r  s a l a r i e s  and r e l a t e d  c o s t s .  I n  1979, funding i n c r e a s e s  i n  a n t i c i p d -  
t i o n  of  fou r  d e t a i l e e  p o s i t i o n s ,  as  compared t o  t h r e e  i n  1978, and t h e  f u l l  y e a r  e f f e c t  o f  t h e  pay raises.  

d .  Overtime and o t h e r  compensation ................... 196 

Overtime i s  r e s t r i c t e d  t o  emergency r e p a i r s  and abnormal temporary workload. A s u b s t a n t i a l  por-  
t i o n  i s  used t o  prepare f o r  t e s t  f l i g h t s .  The 1978 c u r r e n t  e s t i m a t e  dec reases  s l i g h t l y  from t h e  1978 budget 
e s t i m a t e  due t o  e a r l y  complet ion of t h e  s h u t t l e  ALT a c t i v i t i e s .  
t o  suppor t  t h e  S h u t t l e  O r b i t a l  F l i g h t  T e s t  (OFT) i n  t h e  a r e a s  of f l i g h t  o p e r a t i o n s ,  d a t a  s y s t e m s ,  l o g i s t i c s ,  
t r a n s p o r t a t i o n ,  and f a c i l i t i e s  r e l a t e d  requi rements .  

I n  1979, over t ime requi rements  i n c r e a s e  

1,279 1 ,194  2.  Benefits.....,........................................ 1,204 1,190 

The c u r r e n t  e s t i m a t e s  f o r  1978 i n c r e a s e s  ove r  t h e  1978 budget  estimate due t o  pay i n c r e a s e s  and t h e  
i n c l u s i o n  o f  severance  pay t o  p rov ide  f o r  t h e  r e d u c t i o n  of personnel .  
f u l l  y e a r  e f f e c t  of  t h e  reduced personnel  complement and t h e  dec rease  i n  severance  pay. 

The 1979 estimates d e c r e a s e  due t o  t h e  

Category of  Cost 

815 82 3 858 82 8 C i v i l  S e r v i c e  Retirement  Fund....................... 
Employee l i f e  i n su rance . .  

256 248 2 50 Employee h e a l t n  insurance . . . . . . . . . . . . . . . . . . . . . . . . . . .  251 31 

C o n t r i b u t i o n  t o  F I  CA................................ 24 2 5  

Severance 

50 50 55 53 

19  10 13 7 

........................... 
41 3 1  31 

20 28 

Workmen's compensation .............................. 
I n c e n t i v e  Awards... ................................. 

--- - --- 50 

Tota l . . . . . . . . . . . . . . . . . . . . . . .  ...................... 1,204 1,190 1,279 
- --- - I_ 

1,194 -- 
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1978 1979 
1977 Budget Current  Budget 

Ac tua l  Es t imate  Es t imate  E s t  ima t e 
(Thousands of  D o l l a r s )  

12  9 144 

67 20 49 58 

- 86 - 167 B. Suppor t ing  Costs...........,............................. - 
1. T r a n s f e r  o f  personnel  ................................ 

The c o s t s  a s s o c i a t e d  w i t h  t h e  t r a n s f e r  o f  personnel  i n c l u d e s  movement of household goods and expenses 
r e l a t e d  t o  change of du ty  s t a t i o n .  
number of  t r a n s f e r s .  The i n c r e a s e  i n  1979 i s  based on a n t i c i p a t e d  c o s t s  f o r  two a d d i t i o n a l  moves. 

The 1978 c u r r e n t  e s t i m a t e  exceeds t h e  1978 budget e s t i m a t e  due t o  inc reased  

2 .  Personnel  t r a i n i n g  ................................... 100 66 80 86 

T r a i n i n g  funds provide  f o r  t h e  maintenance and expansion of  s k i l l 3  which a r e  e s s e n t i a l  i n  c a r r y i n g  
ou t  t h e  agency ' s  many complex t e c h n i c a l  programs. 
of  government and nongovernment i n s t i t u t i o n s .  
f o r  s c i e n t i f i c  and eng inee r ing  pe r sonne l  t r a i n i n g ;  a n o t h e r  30% suppor t s  management and supe rv i so ry  t r a i n i n g .  
O f  t h e  remaining amount, 21% i s  expended f o r  t r a i n i n g  of  t e c h n i c a l  personnel ,  wh i l e  19% i s  expended f o r  admin- 
i s t r a t i v e  and c l e r i c a l  personnel .  
examinat ion  of  t h e  r a t e  o f  expend i tu re s  exper ienced  i n  1977. The 1979 amount a l lows  f o r  announced i n c r e a s e s  
i n  t u i t i o n  c o s t s .  

The c o s t  r e f l e c t s  t u i t i o n  and r e l a t e d  f e e s  a t  a number 
Approximately 30% of  t h e  t o t a l  t r a i n i n g  budget i s  expended 

The 1978 c u r r e n t  e s t i m a t e  was inc reased  over  t h e  budget e s t i m a t e  a f t e r  

320 - 11. TRAVEL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 

Basis  of  Fund Requirements 

A .  Program Travel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160 

B. S c i e n t i f i c  and Techn ica l  Development ..................... 29 

131 C .  Management and Opera t ions  Travel . . . . . . . . . . . . . . . . . . . . . . . . .  - 

320 ................. - T o t a l ,  Travel . . . . . . . . . . . . . . . . . . . . . . . . .  - 

399 - - 389 - - 

2 18 2 12 

24 30 

147 

3 89 

- 157 

399 

- 

- - - - 

240 

31 

1 1 7  

388 - - 
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P 1978 1979 
1977 Budget Current  Budget 

A c t u a l  E s  t ima t e E s  t ima t e E s  t ima t e 
(Thousands o f  D o l l a r s )  

......................................... 240 2 12 218 160 A .  Program Travel . . .  - - - - 
Program t r a v e l  i p  d i r e c t l y  r e l a t e d  t o  t h e  accomplishment of  t h e  C e n t e r ‘ s  miss ion ,  and accounts  f o r  62 p e r -  

c e n t  of  t h e  1979 t r a v e l  e s t i m a t e .  The i n c r e a s e  i n  1979 i s  a r e s u l t  o f  t h e  requi rements  o f  t h e  O r b i t a l  F l i g h t  
T e s t  program. 

...................... 31 30 24 B. S c i e n t i f i c  and Technica l  Development 29 - - - - 
S c i e n t i f i c  and t e c h n i c a l  development t r a v e l  p e r m i t s  employees t o  p a r t i c i p a t e  i n  meetings and seminars  

w i t h  o t h e r  r e p r e s e n t a t i v e s  o f  t h e  ae rospace  community. This  p a r t i c i p a t i o n  a l lows  them t o  b e n e f i t  from expo- 
s u r e  t o  t e c h n i c a l  advances o u t s i d e  DFRC, a s  w e l l  a s  t o  p re sen t  accomplishments and problems t o  t h e i r  a s s o c i a t e s .  
Many of t h e  meetings c o n s i s t  o f  working pane l s  convened t o  s o l v e  s p e c i f i c  governmental problems. It  i s  
e s t i m a t e d  t h a t  t r a v e l  c o s t s  i n  1979 w i l l  be a t  t h e  1 9 7 8  l e v e l .  

131 157 14 7 1 1 7  - C.  Management and Opera t ions  Trave l  ........................... - - 

Management and o p e r a t i o n s  t r a v e l  i s  used f o r  t h e  d i r e c t i o n  and c o o r d i n a t i o n  of  g e n e r a l  management m a t t e r s .  
It i n c l u d e s  t r a v e l  i n  such a r e a s  a s  personnel ,  f i n a n c i a l  management, and procurement a c t i v i t i e s ;  t r a v e l  of t h e  
C e n t e r ‘ s  t op  management t o  NASA Headquar ters  and o t h e r  NASA Cen te r s ;  and l o c a l  t r a n s p o r t a t i o n .  The dec rease  
o f  t h e  1979 budget from t h e  1978 . cu r r en t  e s t i m a t e  r e s u l t s  from l e a s i n g  fewer GSA v e h i c l e s .  

FACILITIES SERVICES 

The Dryden F l i g h t  Research Center  (DFRC) i s  loca t ed  on 521 a c r e s  o f  grounds and a complex made up of  
l a b o r a t o r y  and o f f i c e  type  b u i l d i n g s  a s  w e l l  a s  f l i g h t  t e s t  f a c i l i t i e s .  

T h i s  complex encompasses 400,000 g r o s s  squa re  f e e t  of b u i l d i n g  space  i n c l u d i n g  two major  b u i l d i n g s .  A l s o  
i nc luded  a r e  seven major t e c h n i c a l  f a c i l i t i e s .  
t i o n  o f  1,200 t o  1 ,500  personnel  o f  a l l  t ypes .  
more than  one s h i f t .  

Th i s  p h y s i c a l  p l a n t  houses a n  average  d a i l y  on-Center popula-  
Many of  t h e  t e s t  f a c i l i t i e s  a re  u t i l i z e d  on schedu le s  i nvo lv ing  

111. FACILITIES SERVICES..................... .................. 1,999 2,145 2 , 845 3,628 
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Basis of Fund Requirements 

1978 1979 
Budget 

Es t imate  
1977 Budget Cur ren t  

A c t u a l  Es t imate  Es t imate  
(Thousands o f  D o l l a r s )  

.................................. 77 54 54 7 1  A.  R e n t a l  o f  Real P r o p e r t y  - - - - 
B.  Maintenance and Re la ted  S e r v i c e s  

1. F a c i l i t i e s . . . . .  ...................................... 1,042 1,050 1 , 302 1,660 
2. Equipment ............................................ 76 94 79 93 

S u b t o t a l . . . .  ....................................... 1.118 1.144 1 ,381  1,753 

....................................... 701 1,118 1,406 523 C. C u s t o d i a l  S e r v i c e s  - - 
392 - 292 - 246 - 287 - D. U t i l i t y  Serv ices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T o t a l ,  F a c i l i t i e s  Services . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,999 2 ,145 2 , 845 3,628 

A.  R e n t a l  o f  Real P r o p e r t y  .................................. 7 7  - 54 - 54 - 7 1  - 
This  i t e m  p rov ides  f o r  t h e  r e n t a l  o f  t r a i l e r s  t o  provide  o f f i c e ,  shop, l a b o r a t o r y ,  and s t o r a g e  space  i n  

suppor t  o f  t h e  Space S h u t t l e  O r b i t a l  F l i g h t  Test  (OFT) Program. 

B. Maintenance and Re la ted  S e r v i c e s  

1. F a c i l i t i e s  ........................................... 1,042 1,050 1,302 1,660 

This  a c t i v i t y  invo lves  DFRC and A i r  Force f a c i l i t i e s  used by S h u t t l e ,  and r e m o t e l y- s i t e d  t r a c k i n g  
and communication f a c i l i t i e s .  The i n c r e a s e  i n  t h e  1978 c u r r e n t  est imate from t h e  1978 budget e s t i m a t e  r e-  
f l ec t s  a f u l l  y e a r  funding o f  t h e  s u p p o r t  s e r v i c e  c o n t r a c t s .  The i n c r e a s e  i n  1979 i s  due t o  p l a n s  t o  
purchase maintenance r e l a t e d  equipment and a d d i t i o n a l  engineeGing c o n t r a c t  s e r v i c e s  i n  suppor t  o f  t h e  OFT. 
The major s e r v i c e s  are :  
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a .  Maintenance and r e p a i r  (47 workyears of  e f f o r t )  ........................................ 1,079 

Maintenance and r e p a i r  t o  i n c l u d e  r o u t i n e  maintenance of  a p p l i c a b l e  f a c i l i t i e s .  

b .  Engineer ing s e r v i c e s  ( 6  workyears of  e f f o r t )  ........................................... 163 

c.  S u p p l i e s ,  materials and equipment ...................................................... 418 

1978 1979 

2 .  Equipment. ............................................ 

1977 Budget Current  Budget 
E s  t ima t e Ac tua l  Es t imate  Es t ima te  

(Thousands of D o l l a r s )  

76 - 94 - 7 9  - 93 - 
This  a c t i v i t y  invo lves  t h e  maintenance of f a c i l i t y  t y p e  equipment s e r v i c e s  by l o c a l  b u s i n e s s e s  

w i t h  "on-ca l l "  c o n t r a c t s .  

C. C u s t o d i a l  S e r v i c e s . . . . . . . . . . . . . . . . . . . . . . . . . . o  ............. 5 2 3  - 70 1 - 1,118 1,406 

This  a c t i v i t y  invo lves  a t o t a l  of 63 workyears of  e f f o r t  t o  provide  f o r  s e c u r i t y ,  j a n i t o r i a l ,  f i r e  pro-  
t e c t i o n ,  r e f u s e  hand l ing ,  and laundry s e r v i c e s .  
budget e s t i m a t e  r e f l e c t s  a f u l l  yea r  funding of the  suppor t  s e r v i c e  c o n t r a c t .  
e f f o r t  w i l l  be inc reased  t o  suppor t  t h e  OFT program. 

The i n c r e a s e  i n  t h e  1978 c u r r e n t  e s t i m a t e  from t h e  1978 
I n  1979, the  guard s e r v i c e s  

1. J a n i t o r i a l  s e r v i c e s  (25  workyears o f  e f f o r t )  ............................................... 63 8 

This a c t i v i t y  inc ludes :  

a .  J a n i t o r i a l  s e r v i c e s  
b. Refuse and p e s t  c o n t r o l  
c .  F i r e  p r o t e c t i o n ,  ob ta ined  from t h e  A i r  Force on a re imbursable  b a s i s .  
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2. S e c u r i t y  guard services (38  workyears o f  e f f o r t ) . .  

Th i s  a c t i v i t y  i n c l u d e s :  

a .  S e c u r i t y  of a l l  o n - s i t e  Government f a c i l i t i e s  
b .  Mai l  and messenger s e r v i c e  
c .  Badging o f  a l l  o n- s i t e  pe r sonne l  and v i s i t o r s .  

. .*-. 

........ 

and equ i  

................................ 

.pment 

7 68 

1978 1979 
Budget 1977 Budget Cur ren t  - 

A c t u a l  E s  t ima t e E s  t ima t e E s t ima t e 
(Thousands o f  D o l l a r s )  

2 92 D.  U t i l i t i e s  ................................................ - 2 8 7  - 246 - 392 

U t i l i t y  s e r v i c e s  a r e  purchased through USAF c o n t r a c t s  w i t h  r e g i o n a l  u t i l i t y  companies. The major c o s t  
i s  f o r  e l e c t r i c i t y  w i t h  lesser amounts f o r  n a t u r a l  g a s ,  f u e l  o i l ,  and wate r  and sewage s e r v i c e s .  
o f  t h e  proposed DFRC u t i l i t i e s  budget f o r  1979 i s  a s  fol lows:  

A summary 

2 69 
88 
23 
12 4. Water and sewage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .~ . . . . . . . . . . . . . . . . . .  - 

392 Total........... ........................................................................ - - 

1. E l e c t r i c i t y  (14,400 mWh) .................................................................. 
2. N a t u r a l  gas  (28,500 K cu.  f t . )  ............................................................ 
3.  Fue l  o i l  (52,000 g a l s . )  ................................................................... 

TECHNICAL SERVICES 

3 10 - I V .  TECHNICAL SERVICES....................................... - 

Bas i s  o f  Fund Requirements 

A .  Automatic Data Process ing  

164 1. Opera t ions  ........................................... - 

164 Subtotal.. . . . . . . . . . . . . . . . . . . . . . .  ................... - 

103 
I_ - 

1 7  

1 7  

- 

- 

3 13 - - 

1 1 7  - 
1 1 7  - 

348 - - 

2 18 

2 18 - 
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Actua l  E s t i m a t e  E s t i m a t e  E s t  i m a  t e 
(Thousands o f  D o l l a r s )  

B. S c i e n t i f i c  and Techn ica l  In fo rmat ion  

12 13 13 1. L i b r a r y .  .............................................. 
46 46 42 2. Educat ion and information. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - 

14 
49 

63 - 59 - 59 - 54 Subtotal . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 

67 - 13 7 - 27 - 92 C. Shop Support  and Services... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 

T o t a l ,  Techn ica l  Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - 310 103 - - 3 13 - - 348 - - 

2 18 - 117  -- 1 7  A .  Automatic Data Process ing  ................................. - 164 - 

Covers t h e  suppor t  r e q u i r e d  f o r  a d m i n i s t r a t i v e  keypunch and programming o p e r a t i o n s  a t  t h e  Cen te r  t o  
s a t i s f y  p a y r o l l ,  pe r sonne l ,  accoun t ing ,  and management in fo rmat ion  systems requirements  of NASA and DFRC 
management. The 1979 estimate i n c l u d e s  funds f o r  t h e  development o f  a management in fo rmat ion  s y s t e m  and 
maintenance o f  t h e  e x i s t i n g  sys tems.  

54 B. S c i e n t i f i c  and Techn ica l  Informat ion. . . . . . . . . . . . . . . . . . . . . .  - 59 - 59 - 63 - 

I n c l u d e s  t h e  purchase  of books, s u p p l i e s ,  and m a t e r i a l s  f o r ,  and o p e r a t i o n  o f  t h e  Dryden L i b r a r y .  It 
a l s o  p rov ides  f o r  p u b l i c  in fo rmat ion  s e r v i c e s .  

12 13 13 14 1. L i b r a r y  ............................................... 
Provides  f o r  t h e  purchase  o f  books, s u p p l i e s ,  and m a t e r i a l s  f o r ,  and t h e  o p e r a t i o n  o f  the Dryden 

F l i g h t  Research Center  l i b r a r y .  

2.  Educat ion and information. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42 46 46 49 

Provides  f o r  t h e  g a t h e r i n g  and d i s s e m i n a t i o n  of in fo rmat ion  about  t h e  C e n t e r ' s  programs t o  t h e  mass 
communications media, t h e  g e n e r a l  p u b l i c ,  and t o  t h e  e d u c a t i o n a l  community a t  t h e  e lementary  and secondary 
schoo l  l e v e l s .  A s s i s t a n c e  t o  t h e  mass communications media i n c l u d e s  t h e  g a t h e r i n g  and e x p o s i t i o n  o f  news- 
worthy m a t e r i a l  i n  suppor t  o f  t h e i r  r e q u e s t s ,  and t a k e  such forms as  press k i t s ,  news r e l e a s e s ,  t e l e v i s i o n  
and r a d i o  in fo rmat ion  tapes and c l i p s ,  and f e a t u r e  m a t e r i a l .  
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197 8 1979 
Budget 

E s  t i m a  t e 
1977 Budget Cur ren t  

E s t i m a t e  Ac tua l  Est imate  
(Thousands of D o l l a r s )  

67 - 137 - 27 - 92 C. Shop Support  and Services... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 

Provides  funding f o r  two workyears of suppor t  s e r v i c e  c o n t r a c t o r s  f o r  g r a p h i c s  and s a f e t y .  The 1978 
c u r r e n t  estimate i n c r e a s e s  due t o  one t i m e  equipment purchases  f o r  OFT and then  r e t u r n s  t o  a normal level 
o f  s u p p o r t  i n  1979. 

MANAGEMENT AND OPERATIONS 

9 10 1 ,058 1,319 V .  MANAGEMENT AND OPERATIONS............................... 1,255 - - 

Bas i s  o f  Fund Requirements 

A .  A d m i n i s t r a t i v e  Communications... . . . .  .................... 397 3 13 380 346 

B. P r i n t i n g  and Reproduction ............................... 23 23 23 25 

C.  T r a n s p o r t a t i o n  .......................................... 274 154 305 203 

D .  I n s t a l l a t i o n  Common Serv ices . . . . .  ....................... 561 420 3 50 74 5 

...................... 1 255 T o t a l ,  Management and Opera t ions  ----c--- 

A .  A m i n i s t r a t i v e  Communications... . . . .  ..................... 397 - 

9 10 - 

3 13 - 

1,058 

380 - 

1,319 

346 - 
I n c l u d e s  e s t i m a t e s  f o r  pos tage ,  F e d e r a l  Telecommunication System (FTS), l o c a l  t e l ephoneand  exchange service,  

r e n t a l  o f  TWX equipment,  and te lephone o p e r a t o r s  provided under a suppor t  s e r v i c e  c o n t r a c t .  I n  1979, t h r e e  
suppor t  c o n t r a c t  workyears o f  e f f o r t  w i l l  be used,  and t h e  r e d u c t i o n  i n  c o s t  i s  c o n s i s t e n t  w i t h  t h e  c u r r e n t  
suppor t  p lan .  

1. Local t e l ephone  s e r v i c e . . . . . . . . . . . . .  ........................................................ 243 

This  funding covers  the  s e r v i c e  f o r  646 s t a t i o n  l i n e s  and 997 te lephone ins t ruments  a t  t h e  Center .  
Also  included i s  t h e  lease o f  switchboard equipment and commercial t o l l  cha rges  and the  suppor t  s e r v i c e  
c o n t r a c t  f o r  t h r e e  t e lephone  o p e r a t o r s .  
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2 .  Long d i s t a n c e  te lephone service.  ........................................................... 75 

This  c a t e g o r y  provides  funding t o  suppor t  26 FTS l i n e s  and f i v e  l i n e s  t o  L a n c a s t e r ,  C a l i f o r n i a .  

3 .  Non-telephone communicat ions . . . . . . . . . . . . . . . . .  .............................................. 30 

This  funding provides  t e l e t y p e  (?wX) s e r v i c e  and postage charges  f o r  t h e  Cen te r .  

1978 1979 
1977 Budget Cur ren t  Budget 

A c t u a l  E s t  ima t e E s t ima t e E s t  i m a  t e  
(Thousands of  D o l l a r s )  

B.  P r i n t i n g  and Reproduct io  n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 - 23 - 23 - 25 - 

I n c l u d e s  t h e  c o n t r a c t u a l  p u b l i c a t i o n  of in fo rmat ion  and m a t e r i a l s ,  and t h e  r e l a t e d  composi t ion and bind-  
ing  o p e r a t i o n s .  A l l  common processes  of d u p l i c a t i o n ,  i n c l u d i n g  p h o t o s t a t i n g ,  b l u e p r i n t i n g ,  and mic rof i lm-  
ing  a r e  inc luded .  

203 - ........................................ 305 154 274 C .  T ranspor ta t ion . . .  - - - 
Prov ides  funds  f o r  government b i l l s  o f  l a d i n g  i s sued  t o  common c a r r i e r s  t o  move f r e i g h t  by r a i l ,  t r u c k ,  

wa te r ,  and a i r ;  and t o  fund shipments by United P a r c e l  s e r v i c e s ,  and c o n t r a c t  suppor t  f o r  t h e  C e n t e r ' s  g e n e r a l  
purpose v e h i c l e s ,  The d e c r e a s e  i n  1979 i s  p r i m a r i l y  due t o  a r e d u c t i o n  of  f i v e  workyears of  c o n t r a c t  suppor t  
s e r v i c e s  which a r e  no longer  r e q u i r e d  due t o  completion o f  Approach and Landing t e s t s  i n  1978 

D.  I n s t a l l a t i o n  Common S e r v i c e s . . . . . . . , . . . . . . . . . .  ........... 561 42 0 3 50 745 - - 

This  c a t e g o r y  p rov ides  f o r  p h y s i c a l  examinat ions  f o r  DFRC p i l o t s ,  reimbursement t o  t h e  A i r  Force F l i g h t  
Tes t  Cen te r  f o r  s h u t t l e  suppor t ,  s u p p l i e s ,  m a t e r i a l s ,  and equipment t o  suppor t  t h e  g e n e r a l  a d m i n i s t r a t i v e  
e f f o r t ;  r e n t a l  o f  equipment;  and t h e  a u d i o- v i s u a l  suppor t  s e r v i c e  c o n t r a c t .  The i n c r e a s e  i n  1979 w i l l  pro-  
v i d e  f o r  t h e  purchase  o f  a d d i t i o n a l  supply  and equipment i t ems ;  a l a r g e  i n c r e a s e  i n  t h e  l e v e l  of A i r  Force 
F l i g h t  Test  Cen te r  suppor t  r e q u i r e d  f o r  O r b i t e r  F l i g h t  T e s t ;  a smal l  i n c r e a s e  f o r  r e n t a l  o f  equipment;  t h e  
replacement o f  two sedans ,  and t h e  purchase  o f  seven t r u c k s .  

1. P i l o t  p h y s i c a l s  ............................................................................. 13 

This  c a t e g o r y  i n c l u d e s  t h e  c o s t s  f o r  DFRC p i l o t s  p h y s i c a l s  performed by t h e  Lovelace  C l i n i c  i n  Albu- 
querque,  New Mexico. 

RPM 8- 17 
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2. 

--I 

A i r  i g h t  T e s  Cen te r  (AFFTC) suppor t  ............................................... 
T h i s  ca tegory  i n c l u d e s  reimbursement t o  t h e  A i r  Force f o r  s e r v i c e s  and misce l l aneous  s u p p l i e s  and 

3 .  S u p p l i e s  and equipment ..................................................................... 314 

materials  provided i n  suppor t  of  t h e  space  s h u t t l e  O r b i t a l  F l i g h t  T e s t  (OFT) program. 

T h i s  c a t e g o r y  funds o f f i c e  s u p p l i e s ,  f u e l  f o r  t h e  motor pool v e h i c l e s ,  o f f i c e  equipment and photo- 
g r a p h i c  equipment. 

80 4. R e n t a l  of equipment ........................................................................ 
Rented equipment i s  most ly  o f f i c e  equipment ( e . g . ,  photocopy t y p e  machines) t h a t  i s  more economical  t o  

rent t h a n  t o  buy. 

29 5 ,  Audio V i s u a l  Suppor t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

This c a t e g o r y  r e p r e s e n t s  c o s t s  of a s u p p o r t  service c o n t r a c t o r  t o  o p e r a t e  and maintain t h e  C e n t e r ’ s  
a u d i o  v i s u a l  services. 
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EXISTING FACll ,ITIFS 
I LABORATORY BUILDING (4800) 

11 2 
AIRCRAFT CONSTRUCTION AND 
MODIFICATION HANGAR (4~01)  

- 3 MAIN HANGAR (4802) r - 
1 I 4 

AIRCRAFT TIRE REPAIR SHOP (4803) 

' 5 TRAILER PARK AND MOWLAR BLOGS 

DRYDEN FLIGHT RESEARCH CENTER I 
n ' I 6 BOILER HOUSE (4886) 

FISCAL YEAR 1979 ESTIMATE I - 

L O C A T I O N  PLAN ! , 
F5h PROJECT 

iiJ 
f 

LOCATION 
PROPOSFD FACII I TlFS 

A MODIFICATION OF STANDBY 
POWER SYSTEM 
I. PHASE I-BUILDING 4889 
2. PHASE II-BUILDING 4 9 8 2  

@ I. MODIFICATION OF STRUCTURE 4850, 
SUBSTATION 16 

2 MASTER CONTROL FOR TOTAL POWER 
DISCONNECT, BLDGS- 4 ~ 0 1 . 4 ~ 0 2  a 4 8 2 3  

@ UTILITY CONTROL SYSTEM 

@ WET PIPE SPRINKLER SYSTEMS IN BLDGS- 

@ CONSTRUCTION OF ALTERNATE FIRE WATER 

4eoo.4~01.4~10. 4 ~ 2 0 . 4 ~ 2 4 . 4 ~ 3 0  a 4870 

STORAGE TANK NEAR BUILDING 4 8 5 3  

@ LUMP-SUM REHABILITATION 
AND MODIFICATION 
I. MODIFICATION OF HANGAR DOORS, 

BLDGS 4801 a 4802 
2. REHABILITATION OF ROOF, BLDG 4800 
3. ION-DETECTION SYSTEM IN HANGARS 
4. SMALL PROJECTS I 

7 SHOPS (AGE.. MODEL. BATTERY 
GARAGE) (4806) I, , e STORAGE BUILDING ( 4 e o 7 ~  

9 PHYSIOLOGY STRESS LAB (4810) 

! a FLIGHT OPERATIONS CREW ROOM 
TOILET MODIFICATION 

b. INSULATE REMAINDER OF BLDGS 

c. REHABILITATE DISPENSARY 
4809 a 4810 

MODULAR STRUCTURE, BLDG 4813 
d REHABILITATE LAWN SPRINKLER 

SYSTEM NORTH OF BLOG 4800 
e. EUGENE SOBER FIRE INSPECTION 

REPORT ITEMS 

@ DOCUMENT MOVING SYSTEM 

@ VEHICLE WASHING FACILITY 

0 INSTALLATION QF PAINT BOOTH 8 

t 
SHED 

i 
/: 

/" 

@ FENCED STORAGE ENCLOSURE LEGEND 
- - PROPERTY L I N E  

- CHAIN L I N K  FENCE 

IO  WAREHOUSE NP 2 (4808) 

II WAREHOUSE NQ 3 (4~09)  

12 WAREHOUSE NQ 4 (4810) 

13 FLIGHT LOADS RESEARCH 
FACILITY (4820) 

14 PAINT SPRAY BUILDING (4821) 

I 5  PAINT STORAGE BUILDING (4822) 

16 COMMUNICATIONS BUILDING (4824) 

17 MAINTENANCE DOCK (4826) 

ie WOOD SHOP (4830) 

19 WAREHOUSE NQ 5 ( 4 ~ 3 1 )  

2 0  RADAR BUILDING (4870) 

21 IOOFT. TOWER, BORESIGHT TARGET 
ASSEMBLY AM EQUIP. BLDG (48871 

2 2  CENTRAL STANDBY ELECTRICAL 
POWER FACILITY (4889) 

2 3  STORAGE BUILDING (4804) 

24 AIRCRAFT SERVICING DOCK we231 

2 5  FPS-16 RADAR FACILITY (4982) 

2 6  WAREHOUSE NP 6 (4827) 

2 7  IOOFT. TOWER, BORESIGHT TARGET 
ASSEMBLY AND EWIP BLDG (4981) 

2 8  SHUTTLE HANGAR (4833) 

2 9  SHUTTLE SHOP (4834) 

30 SHOP TRAILER COMPLEX (4854) 

3 1  SHUTTLE MATING STRUCTURE (4860) 

3 2  PROPELLANT FUEL AND OXIDIZER 
STORAGE AREA (4855) 

3 3  INTEGRATED SUPPORT FACILITY ( 4 ~ 2 s  

3 4  WAREHOUSE NO 7 ( 4 8 3 2 )  

36 PUMP STATION NP I ( 4 ~ 5 3 )  

3 5  PA0 TRAILERS 

I EXIST ING F K I L I T I E S  

0 PRWOSED FACIL IT IES  

... I I. 

RPM 8- 2 1  



- *---- - - v . m - - . - .  

FXISTING FACII \T\FS 
I LABORATORY BUILDING (4800) 

11 2 
AIRCRAFT CONSTRUCTION AND 
MODIFICATION HANGAR (4~01)  

r - - - '7 3 MAIN HANGAR (4802) 

1 I 4 
AIRCRAFT TIRE REPAIR SHOP (4803) 

' 5 TRAILER PARK AN0 MOWLAR BLDGS 

DRYDEN FLIGHT RESEARCH CENTER I 
n '~ I 6 BOILER HOUSE (4886) 

F I S C A L  Y E A R  1979 ESTIMATE i - 

LOCATION PLAN ! I 
7 SHOPS (AGE.. MOOEL. BATTERY 

GARAGE) (4806) 1, , E STORAGE BUILDING (4807A) 

9 PHYSIOLOGY STRESS LA8 (4810) 

I O  WAREHOUSE NQ 2 (4808) 

II WAREHOUSE NP 3 ( 4 ~ 0 9 )  
PROPOSFD FACll I TlFS 

12 WAREHOUSE NQ 4 (4810) 

13 FLIGHT LOADS RESEARCH 

A MODIFICATION OF STANDBY 
POWER SYSTEM 

I .  PHASE I-BUILDING 4889 
2. PHASE II-BUILDING 4982 

I.  MODIFICATION OF STRUCTURE 4850. 

2. MASTER CONTROL FOR TOTAL POWER 

k% PROJECT LOCATION 

FACILITY (4820) 

14 PAINT SPRAY BUILDING (4821) SUBSTATION 16 
15 PAINT STORAGE BUILDING ( 4 ~ 2 2 )  

16 COMMUNICATIONS BUILDING (4824) 

17 MAINTENANCE DOCK (4826) 

" F' 
DISCONNECT. BLDGS- 4~01 .4~02  e 4 8 2 3  

IB WOOD SHOP (4830) 

19 WAREHOUSE NO 5 ( 4 ~ 3 1 )  

@ UTILITY CONTROL SYSTEM 

@ WET PIPE SPRINKLER SYSTEMS IN BLOGS- 

@ CONSTRUCTION OF ALTERNATE FIRE WATER 

@ LUMP-SUM REHABILITATION 20 RADAR BUILDING (4870) 

~ ~ o o . ~ ~ o ~ . ~ ~ ~ o . ~ e ~ o . ~ ~ ~ ~ . ~ ~ ~ o e  4870 

STORAGE TANK NEAR BUILDING 4853 

21 IOOFT. TOWER, BORESIGHT TARGET AND MODIFICATION PROJECT LOCATIO 
I .  MODIFICATION OF HANGAR DOORS, ASSEMBLY AND EQUIP. eLDG (4887) 

eLoGs 4801 a 4802 
2. REHABILITATION OF ROOF, BLDG 4800 2 2  CENTRAL STANDBY ELECTRICAL 
3. ION-DETECTION SYSTEM IN HANGARS 
4. SMALL PROJECTS 
a. FLIGHT OPERATIONS CREW ROOM 

b. INSULATE REMAINDER OF BLOGS 

c. REHABILITATE DISPENSARY 

d REHABILITATE LAWN SPRINKLER 

0. EUGENE SOBER FIRE INSPECTION 

POWER FACILITY (4889) 

23 STORAGE BUILDING (4804) 

2 4  AIRCRAFT SERVICING DOCK (4.~23) TOILET MODIFICATION 

2 5  FPS-I6 RADAR FACILITY (4982)  

2 6  WAREHOUSE NQ 6 (4827) 

2 7  IOOFT. TOWER, BORESIGHT TARGET 

4809 a 4810 

MODULAR STRUCTURE, BLDG 4813 

SYSTEM NORTH OF BLOC 4800 ASSEMBLY AND EQUIP eLtx (4981) 

2 8  SHUTTLE HANGAR (4833) 

30 SHOP TRAILER COMPLEX (4854) 

29 SHUTTLE SHOP (4834) 

REPORT ITEMS 

@ DOCUMENT MOVING SYSTEM 

@ VEHICLE WASHING FACILITY 

0 INSTALLATION PF PAINT BOOTH 8 SHED 

@ FENCED STORAGE ENCLOSURE 

31 SHUTTLE MATING STRUCTURE (4860) 

3 2  PROPELLANT FUEL AND OXIDIZER 
STORAGE AREA ( 4 ~ 5 5 )  

PROPERTY L I N E  

~~ _ _ _  CHAIN L I N K  FENCE 33 INTEGRATED SUPPORT FACILITY ( 4 8 2 9  

I EXIST ING F K I L I T I E S  3 4  WAREHOUSE NQ 7 ( 4 8 3 2 )  

36 PUMP STATION NQ I (4853) 

35 PA0 TRAILERS 0 PWWSCQ FKILITIES 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1979 ESTIMATE 

LANGLEY RESEARCH CENTER 

DE SCRIPTION 

The Langley Research Center  i s  loca t ed  a t  Hampton, V i r g i n i a .  It i s  s i t u a t e d  between Norfolk and Wil l iamsburg,  

The West Area c o n s i s t s  o f  787 acres,  
V i r g i n i a ,  i n  t h e  t i d e w a t e r  area of  Hampton Roads. 
d iv ided  i n t o  two areas by  t h e  runway f a c i l i t i e s  of  Langley A i r  Force Base. 
a l l  owned by NASA. The East Area comprises 23 a c r e s  under t h e  A i r  Force permi t .  Runways, some u t i l i t i e s ,  and 
c e r t a i n  o t h e r  f a c i l i t i e s  are used j o i n t l y  by NASA and t h e  A i r  Force. 
owned land  l o c a t e d  i n  t h e  c i t y  o f  Newport N e w s ,  V i r g i n i a ,  and 3,276 a c r e s  under permit  from t h e  Department of  
I n t e r i o r .  The t o t a l  ac reage  p r e s e n t l y  owned, under pe rmi t ,  o r  l e a s e d ,  i s  4,196. The t o t a l  c a p i t a l  investment  
o f  t h e  Langley Research Center ,  i nc lud ing  f ixed  assets i n  progress  and con t r ac to r- he ld  f a c i l i t i e s  a t  v a r i o u s  
l o c a t i o n s ,  as of September 30, 1977,  ' w a s  $483,133,000. 

The Center  u t i l i z e s  810 acres o f  Government-owned l a n d ,  

I n  a d d i t i o n ,  t h e r e  are 110 acres o f  NASA- 

CENTER ROLES AND MISSIONS 

Langley Research Center  (LaRC). cont inues  t o  be a major f a c t o r  i n  t h e  development of a e r o n a u t i c s  and space  
technology i n  t h e  United S t a t e s .  

Langley h a s  developed recognized areas of  t e c h n i c a l  exce l l ence  w i t h i n  t h e  c iv i l  s e r v i c e  s t a f f  and f a c i l i t i e s  
of  s u p e r i o r  m e r i t ;  t h a t  i s ,  major t e c h n i c a l  f a c i l i t i e s  which c o n s t i t u t e  a n a t i o n a l  resource .  
suppor t ing  r o l e s  are: 

%ne p r i n c i p a l  and 

PRINCIPAL 

Long-Haul A i r c r a f t  Technology - developing a technology base  f o r  improving long-haul  a i r c r a f t  as  c o s t  e f f e c -  
t ive ,  s a f e  and envi ronmenta l ly  compatible  t r a n s p o r t a t i o n  moda l i t i e s .  

General Av ia t ion  A i r c r a f t  Technology - developing and main ta in ing  an  engineer ing  technology base  r e l a t e d  t o  
improving gene ra l  a v i a t i o n  a i r c r a f t .  

Fundamental Aerodynamics - advancing t h e  gene ra l  s t a t e - o f - t h e - a r t ,  both t h e o r e t i c a l  and experimental .  

Acous t ics  and Noise Reduction - conduct ing r e sea rch  and developing a technology base  r e l a t e d  t o  reduc ing  
a i r c r a f t  no i se .  

RPM 9- 1 



Aerospace Vehic le  S t r u c t u r e s  and Materials - development o f  a technology base  f o r  f a c i l i t a t i n g  advances.  

Avionics  Technology - developing a technology base  r e l a t e d  t o  improving av ion ic s .  

M i l i t a r y  Support - p r o v i s i o n  o f  t e c h n i c a l  suppor t  t o  m i l i t a r y  a v i a t i o n  i n  areas c o n s i s t e n t  w i t h  o t h e r  LaRC 
a e r o n a u t i c s  r o l e s  and LaRC unique c a p a b i l i t i e s .  

Advanced Space Vehic le  Conf igura t ions  Technology - developing a technology base  r e l a t e d  t o  advanced con f igu ra-  
t i o n s ,  i nc lud ing  advanced space  t r a n s p o r t a t i o n  concepts .  

Sensor and D a L a  A c q u i s i t i o n  Technology - developing a technology base  f o r  s enso r s  and d a t a  a c q u i s i t i o n  
devices .  

Technolopy Experiments i n  Space - development and management of  t h e  Long Durat ion Exposure F a c i l i t y  and 
D e f i n i t i o n  and development of experiments i n  areas c o n s i s t e n t  w i t h  o t h e r  LaRC Advanced Technology Laboratory.  

space  r o l e s .  

Environmental Q u a l i t y  Monitoring Technology - developing improved techniques  f o r  environmental monitor ing.  
Inc ludes  maintenance of  d i s c i p l i n e  base ,  experiment development/management, d a t a  a n a l y s i s ,  and i n v e s t i g a t o r  
management and s p e c i a l i z e d  g r o u n d / a i r c r a f t  i n v e s t i g a t i o n s .  
r e l a t e d  t o  environmental  monitor ing.  

Also inc ludes  development of S h u t t l e  payloads 

!3J P P ORTIN G 

H e l i c o p t e r  Technology - c o n t r i b u t i n g  t o  t h e  development of  t h e  technology base  w i th  focus on s t r u c t u r e s ,  
a e r o e l a s t i c i t y ,  a c o u s t i c s ,  n o i s e ,  and a v i o n i c s  components. 

Hypersonic Propuls ion  Systems - c o n t r i b u t i n g  t o  technology base  o f  a i r  b rea th ing  propuls ion  systems by 
advancing t h e  s t a t e - o f - t h e - a r t  o f  hypersonic  propuls ion .  

P l ane t a ry  Entry Technology - provid ing  p l a n e t a r y  and e a r t h  e n t r y  aerothermodynamics experimental  and a n a l y t i -  
c a l  d a t a .  

Computational F lu id  Dynamics - c o n t r i b u t i n g  t o  t h e  so f tware  technology base. 

Upper Atmospheric Research - miss ion  a n a l y s i s ,  s enso r  development, d a t a  i n t e r p r e t a t i o n  and u t i l i z a t i o n  f o r  
remote sens ing ;  c o n t r i b u t i n g  t o  model development. 

Launch Vehic le  Procurement - development and procurement f o r  s c i e n c e / a p p l i c a t i o n s  miss ions ,  i nc lud ing  Scout 
and meteoro logica l  sounding r o c k e t s .  

RE'M 9-2 
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SUMMARY OF RESOURCES REQUIREMENTS 

FUNDS 

1977 
Ac t u a  1 

I. Personnel  and Rela ted Costs . . . . . .  ...................... 80,314 

11. Travel................................................. 1,887 

111. F a c i l i t i e s  Services.................................... 7,508 

I V .  Technical  Services.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,514 

V. Management and Operat ions  .............................. 4,374 

T o t a l ,  fund requirements  ............................. 95.597 

1978 
Budget Current  

Estimate E s t i m a t e  
(Thousands o f Do 1 l a r  s 

79 ,986 85,456 

2,066 1 , 999 

6,374 8 , 237 

1,572 1 , 7 2 1  

5,413 5,176 

95.411 102.589 

1979 
Budget 

E s t i m a t e  
) 

85 , 568 

2,156 

9 ,321 

1 , 825 

i, 709 

104,579 
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D i s t r i b u t i o n  of Permanent P o s i t i o n s  by Program 

1979 
Budget 

E s t i m a t e  

1978 
1977 

Actual  
Budget Curren t  

Estimate E s t i m a t e  
D i r e c t  P o s i t i o n s  

.................. 68 Space Transpor t a t i on  Systems.... . . . . . . . . .  - 5 4  - 53 - 52 - 
7 

45  
--- 

Space s h u t t l e  ............................................ 2 1  
Space f l i g h t  o p e r a t i o n s  .................................. 2 
Expendable launch vehic les . . . . . . .  ........................ 45 

47 - 15 9 - Space Sciences............................................. - 51  

9 7 
44 

Physics  and astronomy .................................... 
Lunar and p l a n e t a r y  e x p l o r a t i o n  .......................... 

8 9 
39 6 

255 - 221 - 239 - 212 Space and T e r r e s t r i a l  App l i ca t ions  ......................... - 
240 208 

1 5  1 3  
226 

1 3  
199  

Technology u t i l i za t ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  
Space a p p l i c a t i o n s  ....................................... 

Aeronaut ics  and Space Technology .......................... 2,039 2,056 2 ,029  2,019 

Aeronau t i ca l  r e sea rch  and technology .................... 1 , 4 6 4  
Space r e sea rch  and technology ........................... 575 

1 ,462  1 , 4 5 1  
594 578 

1 , 444 
575 

S u b t o t a l ,  d i r e c t  p o s i t i o n s  ............................ 2 , 370 2,319 2,411  2,319 

754  7 50 Center  Management and Operat ions Support Pos i t ions . . . . . . . . . .  765 750  

T o t a l ,  permanent pos i t i ons . .  .............................. 3.135 3.165 3 ,069  3.069 
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PROGRAM DESCRIPTION 

SPACE SHUTTLE 7 Permanent P o s i t i o n s  ( C i v i l  Se rv i ce )  

I n  FY 1979, c i v i l  s e r v i c e  personnel  w i l l  be working on t e s t  and e v a l u a t i o n  o f  p r o p e l l a n t  dynamics. 

EXPENDABLE LAUNCH VEHICLES PROGRAM 45 Permanent P o s i t i o n s  ( c i v i l  Se rv i ce )  

The expendable launch v e h i c l e  program a t  Langley provides c e n t r a l i z e d  procurement of  t he  Scout Launch 
Vehic le .  I n  1979 c i v i l  s e r v i c e  personnel  w i l l  suppor t  a program which inc ludes  t he  procurement of  launch 
v e h i c l e  hardware, launch s e r v i c e s ,  eng inee r ing ,  and maintenance. 

The 1979 launches under t h i s  program w i l l  be conducted from s i t e s  l oca t ed  a t  t h e  Western T e s t  Range i n  
C a l i f o r n i a ,  t h e  Wallops F l i g h t  Center  i n  V i r g i n i a ,  and the San Marco p la t form o f f  t h e  c o a s t  o f K e n y a , A f r i c a .  

PHY S I C  S --- A iTD -- ASTRONOMY - 9 Permanent P o s i t i o n s  ( C i v i l  Se rv i ce )  

I n  1979, c i v i l  s e r v i c e  personnel  w i l l  be involved i n  a smal l  a c t i v i t y  f o r  Upper Atmospheric Research. 
This program's g o a l  i s  t o  understand t h e  e a r t h ' s  atmosphere w e l l  enough t o  a s s e s s  any changes caused by 
man, and t o  de termine  whether o r  no t  t h e r e  i s  any a s s o c i a t e d  change i n  t he  t r ansmis s ion  of s o l a r  r a d i a t i o n .  

S PAC E APPLICATIONS 2 2 6  Permanent - P o s i t i o n s  ( C i v i l  Se rv i ce )  

The space a p p l i c a t i o n s  program a t  Langley i s  c h a r a c t e r i z e d  by a r e s e a r c h  program t h a t  i s  a n a t i o n a l  
r e sou rce  f o r  unders tanding  environmental  problems and f o r  developing r e l a t e d  monitoring s y s t e m s .  The 
C e n t e r ' s  t e c h n i c a l  exper t i se  i s  widely recognized i n  t h e  a r e a s  of  remote s ens ing  of  t h e  t e r re s t r i a l  atmos- 
p h e r i c  t race  s p e c i e s  and a n a l y t i c a l  a tmospheric  modeling. The STAR Computer g ives  Langley a s u p e r i o r  com- 
p u t i n g  c a p a b i l i t y  f o r  atmospheric  and e a r t h  r a d i a t i o n / c l i m a t e  modeling. 

The C e n t e r ' s  c a p a b i l i t y  i n  environmental  s c i ences  r e s u l t s  from a b lending  o f  a n a l y t i c a l  modeling wi th  
t h e  concept ion ,  development, and a p p l i c a t i o n  of  remote s ens ing  systems t o  environmental  moni tor ing  and 
t h e  E a r t h ' s  r a d i a t i o n  budget.  The C e n t e r ' s  s enso r  development program encompasses t h e  broades t  p o s s i b l e  
range of  advanced techniques ,  i nc lud ing  c o r r e l a t i o n  gas  f i l t e r  radiometry and i n t e r f e r o m e t r y ,  laser 
heterodyne rad iometry ,  and l i d a r .  I n  a d d i t i o n ,  t h e  Center  i s  working on f l i g h t  experiments  u t i l i z i n g  
s o l a r  o c c u l t a t i o n ,  limb scanning,  and n a d i r  viewing. S i g n i f i c a n t  advances a r e  being made i n  microwave 
radiometry and sca t t e rome t ry ,  and push-broom m u l t i s p e c t r a l  scanner  techniques .  
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The C e n t e r ' s  long- range atmospheric  r e s e a r c h  program w i l l  s i g n i f i c a n t l y  advance our unders tanding  of  both  
t h e  s t r a t o s p h e r e  and t roposphere .  A s i g n i f i c a n t  improvement i n  our  unders tanding  of man's impact on t h e  
s t r a t o s p h e r e  and c l i m a t e  w i l l  be obta ined  from t h e  combination of  Langley developed s t a t i s t i c a l / t h e o r e t i c a l  
models and t h e  comprehensive g l o b a l  d a t a  s e t  provided by spaceborne senso r s  such as  Nimbus-G, SAGE, and t h e  
Halogen O c c u l t a t i o n  Experiment. The HALOE ins t rument  w i l l  measure s t r a t o s p h e r i c  spec i e s  involved i n  ozone 
d e s t r u c t i o n  by c h l o r i n e  chemis t ry .  

S t u d i e s  of t h e  E a r t h ' s  r a d i a t i o n  budget w i l l  be fundamental t o  t h e  unders tanding  of c l i m a t e  phenomena. 
Langley has  t h e  r e s p o n s i b i l i t y  f o r  t h e  s c i ence ,  s enso r  development, and d a t a  management f o r  t h e  Ear th  
Rad ia t ion  Budget S a t e l l i t e  System, p r i m e  element i n  t h e  NASA suppor t  o f  t h e  Na t iona l  Climate Program. 
P re l imina ry  r a d i a t i o n  budget s t u d i e s ,  based on Nimbus d a t a ,  have explored t h e  r e l a t i o n s h i p  of r a d i a t i o n  
budget t o  such c l i m a t o l o g i c a l  parameters  a s  c loud ines s ,  snow and i ce  cover ,  and sea s u r f a c e  temperature.  

S t u d i e s  w i l l  a l s o  be performed on t h e  r e l a t i o n  between pole- to- equator  g r a d i e n t s  i n  Ea r th  r a d i a t i o n  
budget and t r a n s p o r t  o f  energy i n  t h e  atmosphere, r e l a t i o n  o f  r a d i a t i o n  budget t o  gene ra l  c i r c u l a t i o n  
parameters, and i t s  r o l e  i n  parameter iz ing  long- term atmospheric  processes ,  and i n  s t a t i s t i c a l  f o r e-  
c a s t i n g .  The s t a t i s t i c a l  models cons t ruc t ed  from SAGE w i l l  be used t o  s tudy  t h e  r e l a t i o n s h i p  of Ea r th  
r a d i a t i o n  f l u x  changes t o  s t r a t o s p h e r i c  a e r o s o l  p r o p e r t i e s  and ozone d i s t r i b u t i o n s ,  and t h e i r  r e l a t i o n -  
s h i p  t o  c l i m a t e  phenomena. 

A unique Langley marine r e s e a r c h  c a p a b i l i t y  of  coupled l a b  s p e c t r a l  s i g n a t u r e ,  f i e l d  t e s t ,  d a t a  process ing  
a lgo r i thm and d i s p l a y  and p r e d i c t i v e  model r e s e a r c h  has  been demonstrated.  The long- range Langley program 
w i l l  p rovide  t h e  technology base  f o r  des ign  o f  f u t u r e  i n t e g r a t e d  remote s ens ing  systems f o r  q u a n t i t a t i v e l y  
i d e n t i f y i n g ,  mapping, and p r e d i c t i n g  t h e  f a t e  of  ocean dumped m a t e r i a l s ,  o i l  s p i l l s ,  e s t u a r i n e  and c o a s t a l  
sediments  and o t h e r  p o l l u t a n t s ;  and f o r  moni tor ing  t h e  c o a s t a l  environment f o r  phytoplantonic  a c t i v i t y ,  
temperature and s a l i n i t y .  

TECHNOLOGY UTILIZATION 13 Permanent P o s i t i o n s  ( C i v i l  Se rv i ce )  

The o v e r a l l  o b j e c t i v e  of t h e  NASA Technol-ogy U t i l i z a t i o n  program i s  t o  enhance economic growth through 
t h e  t r a n s f e r  o f  new technology r e s u l t i n g  from a e r o n a u t i c a l  and space r e s e a r c h  and development e f f o r t s  t o  
t h e  non-aerospace segments o f  t h e  economy. 

I n  FY 1979 ,  c i v i l  s e r v i c e  personnel  w i l l  p rovide  t he  fo l lowing  suppor t :  

1. Expedi te  t h e  a p p l i c a t i o n  of new technology by compressing t h e  t i m e  r equ i r ed  from g e n e r a t i o n  o f  
technology t o  i t s  use i n  t h e  economy. 
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2 .  Encourage t h e  use of aerospace  technology i n  non-aerospace segments of t h e  economy having problems 
amendable t o  t echno log ica l  s o l u t i o n s .  

3 .  Understand more f u l l y  t he  technology t r a n s f e r  process  and i t s  impact and s y s t e m a t i c a l l y  manage and 
opt imize  t h e  process .  

AERONAUTICAL RESEARCH AND TECHNOLOGY 1,444 Permanent P o s i t i o n s  ( C i v i l  Se rv i ce )  

The Aeronaut ics  program a t  Langley i s  c h a r a c t e r i z e d  by t h e  dynamic i n t e r a c t i o n  between a broad spectrum 
of t e c h n i c a l  d i s c i p l i n e s ,  t he  a p p l i c a t i o n  of d i s c i p l i n e  r e s e a r c h  t o  s p e c i f i c  technology requi rements ,  demon- 
s t r a t i o n s  of  p a r t i c u l a r  technology a p p l i c a t i o n s  and t h e  in- depth  look ahead t o  f u t u r e  technology r e q u i r e -  
ments. The d i v e r s i t y  of  a c t i v i t i e s  i n  such d i s c i p l i n e s  a s  m a t e r i a l s ,  s t r u c t u r e s ,  f l i g h t  s t a b i l i t y  and 
c o n t r o l ,  a v i o n i c s ,  and aerodynamics provides  t he  e x p e r t i s e  t o  pursue t h e  broader  problems such as  those  
involved i n  t h e  t e rmina l  conf igured  v e h i c l e  and a i r c r a f t  energy e f f i c i e n c y  technology programs. 
unique wind- tunnel  and computing f a c i l i t i e s  a t  Langley compliment t h e  e x p e r t i s e  of t he  t e c h n i c a l  s t a f f  t o  
produce a broad cohes ive  program i n  a e r o n a u t i c a l  r e sea rch .  

The 

The Aerodynamics a c t i v i t y  a t  Langley encompasses eF tens ive  t h e o r e t i c a l ,  exper imenta l ,  and a p p l i c a t i o n s  
a c t i v i t i e s .  The more b a s i c  work i n  f l u i d  and f l i g h t  mechanics involves  t h e o r e t i c a l  and exper imenta l  d e t e r -  
minat ion  of  aerodynamic flows and complex a i r c r a f t  motions. The program u t i l i z e s  t he  unique Langley capa-  
b i l i t i e s  made p o s s i b l e  by t h e  STAR Computer and r e c e n t l y  developed cryogenic t unne l  t e s t i n g  techniques .  
A l l  a s p e c t s  o f  t h e  problems a r e  s tud i ed  inc lud ing  a i r f o i l  des ign ,  f l owf i e ld  a n a l y s i s ,  c o n f i g u r a t i o n  des ign  
processes ,  n o i s e  a n a l y s i s ,  p ropuls ion  system i n t e g r a t i o n ,  f u e l  e f f i c i e n c y ,  and economic f e a s i b i l i t y .  I n  
1 9 7 9 ,  c ryogenic  t unne l  t e s t i n g  techniques  w i l l  be f u r t h e r  enhanced by t he  development o f  a magnetic ba lance .  
Emphasis w i l l  be placed on combining technology developed f o r  a t t i t u d e  c o n t r o l  o f  models and the  technology 
o f  superconduct ing  c o i l s  i n t o  a s i n g l e  advanced model suspension s y s t e m .  The STAR Computer w i l l  be used i n  
t h e  areas o f  f a r - f i e l d  j e t  no i se ,  3- D  p o t e n t i a l  flow programs, and i n  t h e  s o l u t i o n  of  2- D  and axisymmetric 
Navier-Stokes equa t ion .  
f u r t h e r e d  by t h e  d e f i n i t i o n  of  t h e  complete aerodynamic c h a r a c t e r i s t i c s  of  a second family o f  s u p e r c r i t i c a l  
a i r f o i l s .  
i ng  t h e  p o t e n t i a l  f o r  p r a c t i c a l  s t a l l  immunity and means f o r  s p i n  avoidance.  
t h e  a i r c r a f t  n o i s e  p r e d i c t i o n  computer program w i l l  be  developed s o  t h a t  no i se  con tou r s  can  be p red ic t ed  
w i t h i n  1.5dB accuracy .  
c o r r e l a t i o n  w i t h  wind- tunnel  p r o p e l l e r  n o i s e  d a t a .  
c i ency  technology inc lude  i n i t i a t i o n  o f  work l ead ing  t o  t h e  d e t a i l e d  des ign  and t e s t i n g  o f  a laminar 
flow c o n t r o l  wing box, cover  panel  and r e l a t e d  duc t ing ,  and t o  t h e  des ign  of  a laminar  flow c o n t r o l  compat- 
i b l e  s u p e r c r i t i c a l  a i r f o i l  s e c t i o n  f o r  f l i g h t  t e s t  e v a l u a t i o n ;  t h e  e s t ab l i shmen t  o f  des ign  d a t a  f o r  h igh  
a s p e c t  r a t i o  s u p e r c r i t i c a l  wings; i n v e s t i g a t i o n s  of h i g h - l i f t  aerodynamics c o n f i g u r a t i o n s  f o r  advanced 
t r a n s p o r t s ;  and t h e  e v a l u a t i o n  of  performance b e n e f i t s  ach ievab le  by inco rpo ra t ing  wing le t s  and wing t i p  

Genera t ion  and documentation of t h e  aerodynamic behavior  of  new a i r f o i l s  w i l l  be 

Wind-tunnel and f l i g h t  t e s t s  w i l l  be conducted on g e n e r a l - a v i a t i o n  a i r c r a f t  c o n f i g u r a t i o n s  hav- 
An improved d a t a  base  f o r  

Gene ra l- av ia t ion  p r o p e l l e r s  w i l l  be  designed and f l i g h t  t e s t e d  i n  o r d e r  t o  provide  
Major a c t i v i t i e s  i n  t h e  area of  A i r c r a f t  Energy E f f i -  
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ex tens ions  t o  wide body t r a n s p o r t s .  App l i ca t ions  o f  t h i s  technology a r e  a l s o  found t o  improve miss ion  
performance f o r  advanced maneuvering a i r  combat a i r c r a f t  and m i s s i l e  s y s t e m s  and t h e  i n v e s t i g a t i o n  of  super-  
sonic  and hypersonic  c o n f i g u r a t i o n  concepts .  I n  t h e  a r e a  of  supersonic  c o n f i g u r a t i o n s ,  improved aerodynamic 
p la t forms  w i l l  be exper imenta l ly  determined by subsonic,  t r a n s o n i c ,  and supersonic  wind tunne l  t e s t s  and 
i n v e s t i g a t i o n s  w i l l  be performed t o  determine the  a p p l i c a t i o n  of  t i t a n i u m  s u p e r p l a s t i c  foaming and d i f -  
fus ion  bonding techniques  t o  l a r g e  a i r f r a m e  components t o  ach ieve  weight and manufacturing c o s t  r educ t ions .  

The M a t e r i a l s  and S t r u c t u r e s  e f f o r t  i s  pursuing the  development o f  new and improved m a t e r i a l s  and manu- 
f a c t u r i n g  processes  t o  improve l i f e  times, r e l i a b i l i t y  and s t r u c t u r a l  e f f i c i e n c y  i n  a i r c r a f t  m a t e r i a l s .  
This a c t i v i t y  a l s o  encompasses t h e  a n a l y s i s ,  des ign ,  s t r u c t u r a l  behavior  and c o n t r o l ,  l i f e  p r e d i c t i o n  and 
performance o f  a i r c r a f t  s t r u c t u r e s  over  t h e  spectrum of  o p e r a t i o n a l  cond i t i ons .  

The Avionics  work a t  Langley inc ludes  technology development i n  a i r c r a f t  guidance and nav iga t ion ,  t h e  
development o f  improved a i r c r a f t  an tennas ,  h igh ly  r e l i a b l e  a i r c r a f t  computers,  and t h e  development of  
f l i g h t  management techniques  r equ i r ed  by government and indus t ry  f o r  a i r  t r a n s p o r t a t i o n  systems i n  t h e  
1980 ' s  time per iod .  The work inc ludes  a requirements  a n a l y s i s ,  des ign  s t u d i e s ,  systems and component 
development, ground s imu la t ion  and f l i g h t  v a l i d a t i o n .  The Langley e x p e r t i s e  i n  t h i s  a r e a  i s  being app l i ed  
t o  t e rmina l  conf igured  v e h i c l e  systems technology,  an advanced technology a c t i v i t y  focused on conven t iona l  
t akeo f f  and landing  t r a n s p o r t  a i r c r a f t  f o r  ope ra t ing  i n  reduced weather minima i n  the  f u t u r e  h igh  d e n s i t y  
t e rmina l  a r e a s  equipped wi th  new landing  systems, n a v i g a t i o n a l  a i d s  and s u r v e i l l a n c e  c a p a b i l i t i e s  being 
developed by the  Federa l  Av ia t ion  Adminis t ra t ion .  Emphasis i n  1979 w i l l  be on improved 4-D automat ic  
c o n t r o l  f o r  microwave landing sys tem u t i l i z a t i o n  on complex approach pa ths ,  and i n v e s t i g a t i o n s  of  t h e  
c a p a c i t y ,  e f f i c i e n c y ,  and s a f e t y  p o t e n t i a l  of cockp i t  d i s p l a y  of t r a f f i c  in format ion  concepts  w i t h  
elements  of an advanced a i r  t r a f f i c  c o n t r o l  sys t em.  App l i ca t ions  o f  t h e  technology a r e  a l s o  found i n  
work on advance d i g i t a l  f l i g h t  c o n t r o l  systems, t h e  a p p l i c a t i o n  c f  f l u i d i c s  technology t o  ins t rumenta-  
t i o n  f o r  g e n e r a l  a v i a t i o n  a i r c r a f t  and f l i g h t  c o n t r o l  systems f o r  advanced a i r c r a f t .  

The long range s tudy  a c t i v i t i e s  develop improved a n a l y s i s  techniques  f o r  a s s e s s i n g  f u t u r e  a i r  cargo  
growth, advanced systems concepts ,  a i r l g round  mode i n t e g r a t i o n ,  and a l t e r n a t i v e  f u e l s .  One t a r g e t  f o r  
1979 i s  t o  i d e n t i f y  and e v a l u a t e  a t  l e a s t  two a l t e r n a t i v e  approaches t o  s i g n i f i c a n t l y  reducing t h e  c o s t  
o f  a i r  cargo  t r a n s p o r t a t i o n  inc lud ing  speed-cost  t r a d e o f f s  (e .g. ,  tu rboprops)  and s i m p l i f i e d  des ign .  

SPACE RESEARCH AND TECHNOLOGY 575 Permanent P o s i t i o n s  ( C i v i l  S e r v i c e )  

The Space Research and Technology program a t  Langley i s  c h a r a c t e r i z e d  by work i n  s e v e r a l  d i s c i p l i n e  a r e a s  
and the  a p p l i c a t i o n  of  t h i s  d i s c i p l i n e  e x p e r t i s e  t o  c u r r e n t  and f u t u r e  technology requirements .  Longer 
range s t u d i e s  a r e  d i r e c t e d  a t  d e f i n i n g  t h e  technology requirements  f o r  f u t u r e  space systems and miss ions .  
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The o b j e c t i v e s  i n  t h e  m a t e r i a l s  a r e a  a r e  t o  e s t a b l i s h  and demonstrate  t he  technology of  advanced m a t e r i a l s  
and manufactur ing processes  f o r  f u t u r e  space v e h i c l e s ;  t o  improve m a t e r i a l s  and techniques f o r  l onge r- l ived ,  
more r e l i a b l e  s p a c e c r a f t ;  and t o  provide thermal  p r o t e c t i o n  systems technology s imu la t ion  tes ts  and t e s t  
f a c i l i t i e s  f o r  Space S h u t t l e  and advanced Ea r th  o r b i t a l  v e h i c l e s .  This r e s e a r c h  i d e n t i f i e s  and p r e d i c t s  
mechanisms of  mechanical p rope r ty  deg rada t ion ,  s u i t a b l e  ope ra t ing  cond i t i ons ,  and mod i f i ca t ions  f o r  improv- 
ing p r o p e r t i e s  of  advanced space m a t e r i a l s .  Add i t i ona l  s t u d i e s  a r e  providing s p a c e c r a f t  de s igne r s  w i t h  
up- to- da te  knowledge of t he  Earth o r b i t a l  meteoroid and man-made d e b r i s  environment. In  1979, a s  p a r t  
of t h e  m a t e r i a l s  program, Langley w i l l  demonstrate  a 1000°F g r a p h i t e l g l a s s  composite having 30 percent  
h igher  s p e c i f i c  s t r e n g t h  and s t i f f q e s s  than  t i t an ium composites.  

The goa l  of  a c t i v i t i e s  i n  t he  a r e a  of  S t r u c t u r e s  i s  t o  determine probable  c o s t  and o p e r a t i o n a l  e f f e c t i v e -  
ness  of concepts  f o r  l a r g e  a r e a s ,  l i gh twe igh t ,  e r e c t a b l e  space s t r u c t u r e s  needed f o r  an tennas ,  a r r a y s ,  and 
r e f l e c t o r s .  Automated a n a l y s i s  and des ign  methods f o r  development of  t he  e n t i r e  spectrum of aerospace  
s t r u c t u r e s  have been developed and undergo cons t an t  improvements (NASTRAN), Ground t e s t  f a c i l i t i e s  a r e  
maintained,  ope ra t ed ,  and improved t o  develop,  e v a l u a t e ,  and v a l i d a t e  f u l l - s i z e  t h e r m a l l s t r u c t u r a l  concepts  
f o r  space t r a n s p o r t a t i o n  systems. Fa t igue  l i f e ,  f r a c t u r e  s t r e n g t h ,  and f a i l u r e  modes of composite m a t e r i a l s  
and s t r u c t u r e s  and t h e  r e l e v a n t  parameters which c o n t r o l  such f a i l u r e s  a r e  being analyzed.  These t h e o r e t i -  
c a l  and exper imenta l  e f f o r t s  a r e  provid ing  c a p a b i l i t i e s  f o r  development and des ign  of  e f f i c i e n t ,  r e l i a b l e ,  
and c o s t  e f f e c t i v e  space v e h i c l e  s t r u c t u r e s .  A s  p a r t  of t he  s t r u c t u r e s  a c t i v i t i e s ,  Langley w i l l  develop 
by 1979 veh ic l e /pay load  dynamic p r e d i c t i o n  techniques  w i t h i n  margins o f  10 pe rcen t  f o r  low-frequency 
dynamics 

An e x t e n s i v e  program i n  e l e c t r o n i c  component development, d a t a  process ing  and sensor  development i s  
conducted a t  Langley. Sensor developments i nc lude  l a s e r  back s c a t t e r  and f luorescence  techniques  f o r  
water  q u a l i t y  measurements, cont inuous ly  t uneab le  i n f r a r e d  l a s e r  techniques ,  and high powerlhigh p r e s s u r e  
t uneab le  gas l a s e r s  f o r  t h e  measurement of low c o n c e n t r a t i o n  atmospheric  c o n s t i t u e n t s .  I n  1979 Langley 
w i l l  demonstrate  t h e  r e l i a b i l i t y  of t uneab le  l a s e r  d iodes  t o  meet t he  requirements  of t h e  s o l a r  o c c u l t a -  
t i o n  Laser  Heterodyne Spectrometer  experiment t o  measure s t r a t o s p h e r i c  c o n s t i t u e n t s  i n  t h e  9-12um reg ion ,  
and w i l l  d e s ign  and e v a l u a t e  an  a r r a y  o f  microwave radiometer  r e c e i v e r s  f o r  h i g h- r e s o l u t i o n  (-1 km) 
oceanographic sens ing .  S p e c i f i c  dev ices  r equ i r ed  t o  support  t h e  development of  a charged coupled dev ice  
onboard d a t a  p roces so r  a re  being developed and eva lua ted .  The broad o b j e c t i v e  of  t h i s  work i s  t o  develop 
a n  onboard p roces so r  technology base  f o r  remote sens ing  v e h i c l e s  with the  p o t e n t i a l  of  lead ing  t o  a 1000- 
f o l d  dec rease  i n  t h e  d e n s i t y  of d a t a  s e n t  back t o  Ea r th  process ing  s t a t i o n s .  The development o f  a s o l i d  
s t a t e  d a t a  s t o r a g e  system using bubble domain technology i s  underway a t  Langley. The o v e r a l l  o b j e c t i v e  
i s  t o  provide an  adequate  b i t  s o l i d  s t a t e  d a t a  s t o r a g e  system s u i t a b l e  f o r  r ep l ac ing  t ape  r e c o r d e r s  i n  
many aerospace  v e h i c l e  a p p l i c a t i o n s .  

+ 
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The o b j e c t i v e s  o f  t h e  Langley program i n  e n t r y  technology a re  t o  develop t h e  aerothermodynamic technology 
r equ i r ed  f o r  t h e  des ign  and o p e r a t i o n  of  advanced v e h i c l e  systems f o r  space and g l o b a l  t r a n s p o r t a t i o n ,  t o  
develop t h e  technology base  t o  a s s u r e  s u r v i v a l  and r e l i a b l e  performance of  s c i e n t i f i c  probes du r ing  e n t r y  
i n t o  p l a n e t a r y  atmospheres and t o  provide  space s h u t t l e  development suppor t .  The o b j e c t i v e s  a r e  being m e t  
through t h e  a p p l i c a t i o n  o f  a n a l y t i c a l  techniques  and unique Langley f a c i l i t i e s  i n  t h e  a r e a s  o f  E a r t h  o r b i t  
t r a n s p o r t a t i o n ,  aerodynamics, hea t  t r a n s f e r ,  r e a l  gas  e f f e c t s ,  p l ane t a ry  e n t r y ,  r a d i a t i v e  hea t ing  and hyper- 
v e l o c i t y  gas  dynamics. I n  1979 t h e o r e t i c a l  and exper imenta l  e f f o r t s  i n  t h e  areas o f  a b l a t i o n  product  r a d i a -  
t i o n  and a b s o r p t i o n ,  h igh ly  blown shock l a y e r  probe f l i g h t  mechanics, and mass l o s s  and shape change w i l l  
be pursued t o  develop  a s u f f i c i e n t  d a t a  base  t o  minimize p l ane t a ry  miss ion  c o s t ,  maximize s c i e n t i f i c  r e t u r n  
and ensu re  a h igh  p r o b a b i l i t y  of miss ion  success .  

The Langley programs i n  Space Technology S h u t t l e  Payloads involve  a v a r i e t y  o f  t a s k s  focused on ex tending  
b a s i c  r e s e a r c h  and technology development i n t o  t h e  space enviranment when economical ly f e a s i b l e ,  a n d l o r  
when t h e  o b j e c t i v e s  can  be achieved only  i n  space. Space Technology programs a r e  c o n t i n u a l l y  reviewed, 
areas which can  b e n e f i t  from acces s  t o  space  t e s t i n g  a re  i d e n t i f i e d ,  conceptua l  s t u d i e s  a re  conducted f o r  
experiments  which can  perform t h e  i d e n t i f i e d  space t e s t i n g ,  and t h e  planning o f  r e sou rce  requi rements ,  
management and o t h e r  f a c t o r s  c r i t i c a l  t o  t h e  approval  of  p r o j e c t s  t o  implement i d e n t i f i e d  experiments  
a re  a l s o  performed. I n  1979, Langley w i l l  d e l i v e r  t h e  Long Dura t ion  Exposure F a c i l i t y  w i th  35 experiments  
onboard t o  t h e  launch s i t e  f o r  i n t e g r a t i o n  wi th  t h e  s h u t t l e .  

CENTER MANAGEMENT AND OPERATIONS SUPPORT 750 Permanent P o s i t i o n s  ( C i v i l  Se rv i ce )  

Center  Management and Opera t ions  Support i s  de f ined  as t h a t  suppor t  o r  s e r v i c e s  being provided t o  a l l  
Langley Research Center  o r g a n i z a t i o n s  which cannot  be d i r e c t l y  i d e n t i f i e d  t o  a b e n e f i t t i n g  program o r  
p r o j e c t .  The c i v i l  s e r v i c e  personnel  involved a re :  

D i r e c t o r  and S t a f f  - The Center  D i r e c t o r ,  Deputy D i r e c t o r ,  and immediate s t a f f ,  e.g., Legal ,  Pa t en t  
Counsel, Equal Oppor tuni ty ,  Pub l i c  A f f a i r s ,  and Sa fe ty .  

Management Support - Inc ludes  a wide range of a c t i v i t y  ca t ego r i zed  as management suppor t  f o r  programs 
and f u n c t i o n a l  o r g a n i z a t i o n s  f o r  t h e  e n t i r e  Center ,  S p e c i f i c  func t ions  i nc lude  r e sou rce  and budget manage- 
ment, program c o n t r o l ,  c o n t r a c t i n g  and procurement, personnel  management, p rope r ty  management, f i n a n c i a l  
management, r e sou rce  c o n t r o l  and management informat ion  systems and a n a l y s i s .  

Opera t ions  Support - This  i s  a broad spectrum of  a c t i v i t y  t h a t  i s  r equ i r ed  t o  main ta in  and o p e r a t e  f a c i l -  
i t i e s ,  b u i l d i n g s ,  and equipment; and t o  provide t h e  normal housekeeping s e r v i c e s  and l o g i s t i c s  suppor t  f o r  
t h e  personnel  who manage and conduct t h e  a f f a i r s  of t h e  Center .  S p e c i f i c  a c t i v i t i e s  a r e :  
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c 

197 8 197 9 
1977 Budget Curren t  Budget 

Actua l  E s t i m a t e  Estimate Est imate 
(Thousands of D o l l a r s )  

B. Support ing Cos ts  

60 89 59 
4 64 504 

1. Trans fe r  of  personnel  ................................ 
454 2 .  Personnel  t ra in ing . . . . . . . . .  .......................... - - - 

95 
53 7 - 

5 14 593 52 3 632 S u b t o t a l ,  Support ing Costs......................... 

T o t a l ,  Personnel  and Related Costs... . . . . . . . . . . . . . . . .  80,314 79,986 85,456 85,568 

84,936 

72 , 227 77,158 77,243 

A. Compensation and Benefits.......,....................... 79,800 79,393 84,933 

1. Compensation ......................................... 72,687 

a .  Permanent p o s i t i o n s .  ............................. 71,490 70,498 75,635 75,573 

The funds shown above w i l l  support  3,069 permanent p o s i t i o n s  i n  1979. Permanent personnel  s t a f f -  
ing du r ing  1979 w i l l  con t inue  a t  t he  same l e v e l  a s  1978 which i s  96 below t h e  1978 budget e s t ima te .  

Basis  o f  Cost f o r  Permanent P o s i t i o n s  

I n  1979 t h e  c o s t  of  permanent p o s i t i o n s  w i l l  be $75,573,000. This dec rease  r e s u l t s  from t h e  fol lowing:  

Cost of permanent p o s i t i o n s  i n  1978 . . . . . . . . . . . . . . . ~ . . . . . 0 . . . . 0 . . . . . . . . . . . . ~ . . . . . . . . . . . . . ~ . . .  75,635 

Cost i n c r e a s e  i n  1 9 7 9 . . . . . . 0 . . 0 . . . . . . . . . . . ~ ~ ~ ~ ~ . . ~ ~ . . . . . . . . . . . ~ . . . . . . . . . . . . . . . . . . . . . . . ~ . . ~ . .  +1,601 
Within grade  advances and c a r e e r  development 

F u l l  year  e f f e c t  of 1978 actions............................................ 
P a r t i a l  yea r  e f f e c t  of  1979 act ions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

F u l l  yea r  e f f e c t  of  1978 pay i n c r e a s e  ......................................... 
+701 
+771 
+129 
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1 9 7 8  1 9 7 9  
Budget 1 9 7 7  Budget Current  

Actua l  Est imate  Estimate Es t imate  
(Thousands of  Do l l a r s )  

c. Reimbursable d e t a i l e e s ,  ......................... 27  3 2  34 3 4  

The c u r r e n t  e s t i m a t e  f o r  1 9 7 9  i nc ludes  funding f o r  t h e  s e r v i c e s  o f  one experienced Navy tes t  
p i l o t  who w i l l  p a r t i c i p a t e  i n  exper imenta l  f l i g h t  programs inc lud ing  s p i n  t e s t s  on m i l i t a r y  a i r c r a f t  and 
f l i g h t s  o f  t e rmina l  conf igured  v e h i c l e s .  

d. Overtime and o t h e r  compensation............... .. 3 14 5 10 4 2  5 5 10 

The use of over t ime and o t h e r  compensation i s  l i m i t e d  t o  emergency r e p a i r s  and work t h a t  cannot  
be accomplished du r ing  normal working hours .  This  i nc ludes  t h e  monitoring of  o n - s i t e  c o n t r a c t s  be ing  p e r -  
formed du r ing  o f f- du ty  hours  and wind tunne l  work r equ i r ed  a t  n igh t  t o  t a k e  advantage of of f- peak  r a t e s .  
The i n c r e a s e  i n  t h e  1 9 7 9  estimate r e f l e c t s  over t ime a s s o c i a t e d  wi th  t h e  t r a n s f e r  o f  t he  Long Durat ion 
Exposure F a c i l i t y  experiments  t o  KSC f o r  checkout and launch. 

2 .  Benefits. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .~..~. 7 , 1 1 3  7 , 1 6 6  7 , 7 7 5  7 , 6 9 3  

Following a r e  t h e  amounts of  c o n t r i b u t i o n  by ca tegory :  

Category o f  Cos ts  

C i v i l  S e r v i c e  Retirement  Fund.... ................. 
Employee l i f e  insurance........................... 
Employee h e a l t h  insurance......................... 
Workmen's compensation. ........................... 
~I~..O..O.......O........0..000...........~~..... 
I n c e n t i v e  awards...o....o.....O.............. ..... 
Other  benefitso.....o................,............ 
Severance payO..O.OO...O.O....O.....e............... 

5 , 0 2 1  
315 

1 , 4 6 7  
161 
13 

13 6 
--- 
--- 

Tota l .  .......................................... 7 , 1 1 3  

4 , 9 7 1  5,314 5 , 305 
335 3 3 9  340 

1 , 507  1 , 649 1 , 6 7 8  
2 7 5  2 7 5  2 8 9  

3 2  2 5  2 8  
45 53 53 

7 , 166  7 7 7 5  2- 7 , 6 9 3  

The increase from t h e  1 9 7 8  budget est imate t o  t h e  c u r r e n t  est imate i s  due t o  t h e  1 9 7 8  pay i n c r e a s e s  
and t h e  i n c l u s i o n  o f  severance  pay. 
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The decrease  i n  1979 from t h e  1978 c u r r e n t  e s t i m a t e  r e s u l t s  from no requirement f o r  severance pay. 

1978 1979 
1 9 7 7  Budget Current  Budget 

Est imate Actua l  E s  t ima t e Est imate 
(Thousands of D o l l a r s )  

632 - 523 - 593 - 5 14 B. Support inp Costs..................................o......o. - 
1. Trans fe r  of  personnel  ................................ 60 83 59 95 

Trans fe r  of personnel  c o s t s  i nc lude  a c t u a l  expenses involved i n  t h e  movement and temporary s t o r a g e  
of  employees' household goods, s u b s i s t e n c e  and temporary expenses,  r e a l  e s t a t e  c o s t s  and misce l laneous  
moving expenses.  The inc rease  o f  1979 over  1978 r e f l e c t s  the  c o s t s  a s s o c i a t e d  wi th  a n t i c i p a t e d  i n c r e a s e  
i n  h i r i n g  when t h e  1978 personnel  r educ t ions  a r e  achieved.  

2 .  Personnel  t r a i n i n g  ................................... 4 54 504 4 64 537 

Expenses i nc lude  f e e s ,  t u i t i o n ,  and r e l a t e d  c o s t s  f o r  o f f - s i t e  t r a i n i n g  and t h e  c o s t s  of  seminars 
and workshops. The es t imated  i n c r e a s e  i n  c o s t  from 1978 t o  1 9 7 9  r e f l e c t s  a s l i g h t l y  increased  t r a i n i n g  
p lan  t o  provide employees w i th  t echno log ica l  e x p e r t i s e  t o  keep a b r e a s t  of t h e  s t a t e  of t h e  a r t  i n  t h e i r  
r e s p e c t i v e  f i e l d s .  The 1979 e s t i m a t e  a l s o  r e f l e c t s  announced inc reases  f o r  t u i t i o n  and r e i a t e d  t r a i n i n g  
expenses.  

TRAVEL 

11. TRAVEL.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .~. .  1,887 

Basis of  Fund Requirements 

2 , 066 

A .  Program Travel........................................... 1,389 1,539 

B. S c i e n t i f i c  and Technica l  Development ..................... 182 113 

C. Management and Operat ions Travel . . . . . . . . . . . . . . . .  ......... 316 414 

T o t a l ,  Travel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,887 2,066 

1,999 2,156 

1,365 1,435 

200 2 50 

434 47 1 

2,156 1,999 
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1978 1979 
Budget Current  Budget 1977 

Es t imate  Ac tua 1 Est imate Est imate 
(Thousands of Do l l a r s )  

A.  Program Trave l  .......................................... 1,389 1,539 1,365 1,435 

Program t r a v e l  i s  d i r e c t l y  r e l a t e d  t o  t h e  accomplishment of t h e  Cen te r ' s  miss ion  and accounts  f o r  67 p e r -  . 

c e n t  of t h e  t r a v e l  budget f o r  1979. Trave l  f o r  program purposes r e f l e c t s  t h e  con t inu ing  e f f o r t  i n  space 
r e sea rch ,  a i r c r a f t  technology, f l i g h t  s imu la t ion ,  f l u i d  mechanics, a i r b o r n e  sc i ence  and a p p l i c a t i o n s ,  and 
space l i f e  s c i ences ,  The dec rease  between t h e  1978 budget e s t i m a t e  and c u r r e n t  e s t i m a t e  i s  a r e s u l t  of  a n  
o v e r a l l  t r a v e l  r e d u c t i o n  combined wi th  an  i n c r e a s e  f o r  S c i e n t i f i c  and Technica l  Development t r a v e l .  The 
i n c r e a s e  from t h e  1978 c u r r e n t  e s t i m a t e  t o  t h e  1979 budget e s t i m a t e  r e f l e c t s  t h e  l e v e l  of  program a c t i v i t y  
a t  t h e  Center. 

.................... 2 50 2 00 113 182 - - - B. S c i e n t i f i c  and Technica l  Development - 
S c i e n t i f i c  and t e c h n i c a l  development t r a v e l  permi ts  employees t o  p a r t i c i p a t e  i n  meetings and t e c h n i c a l  

seminars w i th  o t h e r  r e p r e s e n t a t i v e s  of  t h e  aerospace  community. This p a r t i c i p a t i o n  al lows them t o  b e n e f i t  
from exposure t o  t echno log ica l  advances o u t s i d e  LaRC, a s  w e l l  a s  t o  present  both accomplishments and problems 
t o  t h e i r  a s s o c i a t e s .  Many o f  t h e  meet ings a r e  working panels  convened t o  s o l v e  c e r t a i n  problems f o r  t he  
b e n e f i t  o f  t h e  Government, The i n c r e a s e  i n  t h e  1978 c u r r e n t  e s t i m a t e  t o  the  1979 budget e s t i m a t e  r e f l e c t s  
t h e  need t o  provide  those  employees w i th  t echno log ica l  e x p e r t i s e  t h e  o p p o r t u n i t i e s  necessary  t o  keep a b r e a s t  
of t h e  l a t e s t  s t a t e - o f - t h e - a r t  i n  t h e i r  r e s p e c t i v e  f i e l d s .  

47 1 - 434 - 4 14 - 316 C.  Management and Operat ions Travel. . . . . . . . . . . . . . . . . . . . . . . .  - 
Management and ope ra t ions  t r a v e l  i s  used f o r  t h e  d i r e c t i o n  and coo rd ina t ion  of gene ra l  management m a t t e r s .  

It inc ludes  t r a v e l  i n  such a r e a s  a s  personnel ,  f i n a n c i a l  management, and procurement a c t i v i t i e s ;  t r a v e l  o f  t h e  
Cen te r ' s  top  management t o  NASA Headquarters  and o t h e r  NASA Cen te r s ;  and l o c a l  t r a n s p o r t a t i o n .  The i n c r e a s e  
i n  t h e  1978 c u r r e n t  e s t i m a t e  and 1979 budget e s t i m a t e  i s  due p r imar i ly  t o  t h e  nego t i a t ed  r a t e  i n c r e a s e  i n  
t h e  l o c a l  t r a n s p o r t a t i o n  c o n t r a c t .  

FACILITIES SERVICES 

Langley Research Center  (LaRC) i s  l oca t ed  on 787 a c r e s  of  grounds i n  a complex made up of  l abo ra to ry  and 
o f f i c e  type  b u i l d i n g s  a s  w e l l  a s  r e sea rch  wind tunne l s .  
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1978 1979 
1977 Budget Current  Budget - 

Est imate  Actual  Es t imate  Est imate  
(Thousands of D o l l a r s )  

C. U t i l i t i e s  Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,546 4 ,584  6,486 7 , 024 

Included i n  t h i s  i tem i s  t h e  purchase o f  e l e c t r i c  s e r v i c e  from VEPCO, f u e l  o i l  from a loca l  s u p p l i e r ,  
and water  and sewage charges .  Also inc luded a r e  funds t o  procure  steam s e r v i c e s  from t h e  USAF-Langley i n  
A i r  Force-owned f a c i l i t i e s  which NASA personnel  occupy under a permit  agreement. 

A breakdown of  t h e  u t i l i t i e s  c o s t s  a r e  a s  follows: 

5,574 1. E l e c t r i c i t y  (157,000 mWh) ................................................................ 
2 .  Fuel  o i l  (2,755,000 g a l s . )  ............................................................... 
3 .  Steam (USAF) ............................................................................. 
4 .  Water and sewage ......................................................................... 

1,147 
229 

74 

TECHNICAL SERVICES 

I V .  TECHNICAL SERVICES....,.................................. 1,514 

Basis  o f  Fund Requirements 

A .  Automatic Data P rocess ing  

7 1  1. Equipment. ........................................... 
2 .  Opera t ions  ........................................... 1,081 

Subtotal........................,"..........~...... 1 ,152  

1,572 

28 
1 , 1 9 1  

1,2 1 9  

1 , 7 2 1  

94 
1,230 

1,324 

1,825 

10 1 
1,311 

1,412 
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1978 1979 
1977 Budget Curren t  Budget 

Est imate Es t imate  Actua l  E s  t ima t e 
(Thousands of D o l l a r s )  

B. S c i e n t i f i c  and Technica l  Information 

1. Library. . . . . . . . . . . . .  ................................ 73 64 78 85  
32 8 - 319 - 289 - 289 2 ,  Educat ion and information. . . . . . . . . . . . . . . . . . . . . . . . . . .  - 

Subtota l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 62 3 53 397 413 

T o t a l ,  Technica l  Serv ices . . . . . . . . . . . . . . . . . . . . . . . . .  1,514 1,572 1,721 1,825 

A ,  Automatic Data Processing. . . . . . . .  ....................... 1,152 1,219 1,324 1,412 

Funds f o r  t h e  C e n t e r ' s  bus iness  computer complex which provides t h e  account ing  and management in format ion  
d a t a  r equ i r ed  by t h e  Center  and Agency are  provided f o r  i n  t h i s  func t ion .  Included a r e  equipment l e a s e ,  pur-  
chase and maintenance; paper and o t h e r  expendable s u p p l i e s ;  smal l  misce l laneous  c o n t r a c t s ;  and a 33 workyear 
l e v e l  of e f f o r t  suppor t  s e r v i c e  c o n t r a c t  f o r  programming and ope ra t ions ,  

1. Equipment ........................................... 7 1  28 94 10 1 

This  a c t i v i t y  i nc ludes  t h e  l e a s e  and purchase of  equipment a s s o c i a t e d  wi th  Langley ' s  bus ines s  computer 
The i n c r e a s e  i n  1979 r e f l e c t s  t he  f u l l  year  e f f e c t  of  r a t e  i n c r e a s e s  i n  1978 wi th  s e r v i c e s  a t  t h e  complex. 

c u r r e n t  leve  1. 

2 .  Opera t ions  .......................................... 1,081 1,191 1,230 1,311 

This e s t i m a t e  inc ludes  ADP equipment maintenance, s u p p l i e s ,  and t h e  suppor t  s e r v i c e  c o n t r a c t  f o r  pro-  
gramming and o p e r a t i o n s .  The i n c r e a s e  i n  1979 over  t h e  1978 c u r r e n t  e s t i m a t e  provides f o r  t h e  f u l l  year  e f f e c t  
of  a prev ious ly  nego t i a t ed  inc rease  i n  t h e  program and ope ra t ions  c o n t r a c t .  

413 - - B. S c i e n t i f i c  and Technica l  Information. . . . . . . . . . . . . . . . . . .  . 3 62 3 53 - 397 - 
This  e s t i m a t e  inc ludes  the  purchase of books, m a t e r i a l s ,  and s u p p l i e s  f o r ,  and t h e  o p e r a t i o n  of t h e  t e c h n i -  

c a l  l i b r a r y ;  and a l s o  provides f o r  publ ic  in format ion  s e r v i c e s  and f o r  t h e  e x h i b i t  and ope ra t ion  of  t h e  v i s i -  
t o r  in format ion  c e n t e r .  
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1 9 7 8  197 9 
Budget 1977 Budget Current  

A c t  ua 1 Es t imate  E s  t ima t e Es t imate  
(Thousands o f  D o l l a r s )  

7 3  64 7 8  85 1. L i b r a r y  .............................................. 
S i x  workyears of  suppor t  c o n t r a c t  e f f o r t  a re  f o r  t he  o p e r a t i o n  o f  t h e  Cen te r ' s  t e c h n i c a l  l i b r a r y .  

The 1979 e s t i m a t e  r e f l e c t s  an  i n c r e a s e  f o r  t h e  f u l l  y e a r . e f f e c t  o f  a p rev ious ly  nego t i a t ed  c o n t r a c t  a t  t he  
same l e v e l  of e f f o r t  provided i n  1978. 

2.  Educat ion and informat ion . . . . . . . . . .  .................. 289 289 319 328 

Funding f o r  a l l  t h e  C e n t e r ' s  pub l i c  a f f a i r s  a c t i v i t i e s  i s  inc luded  i n  t h i s  est imate.  Included a r e  
o p e r a t i o n  of  t h e  v i s i t o r  c e n t e r ;  coo rd ina t ion  of  t o u r s  and s p e c i a l  e v e n t s ;  c o n s t r u c t i o n  and t r a n s p o r t a t i o n  
of  e x h i b i t s ;  and o t h e r  misce l laneous  e d u c a t i o n a l  and informat ion  programs. The 1979 e s t i m a t e  r e f l e c t s  t h e  
same l e v e l  o f  s e r v i c e  provided i n  1978 wi th  a s l i g h t  i n c r e a s e  t o  r e f l e c t  t h e  f u l l  year  impact of  r a t e  i n -  
c r e a s e s .  

MANAGEMENT AND OPERATIONS 

V .  MANAGEMENT AND OPERATIONS..............................o. 4,374 5,413 

Basis of  Fund Requirements 

A .  Admin i s t r a t ive  Communications................. ........... 1,423 2,108 

B. P r i n t i n g  and Reproduction ................................ 1 2  9 192 

1,227 C .  T r a n s p o r t a t i o n  ........................................... 1,143 

D.  I n s t a l l a t i o n  Common Se rv i ces . . . . . . . . .  .................... 1,679 1,886 

T o t a l ,  Management and Opera t ions , .  ..................... 4,374 5,413 

5,176 5,709 

1,954 2 , 1 4 7  

148 159 

1 ,225  1,337 

1,849 2,066 

5,176 5,709 
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1978 1979 
1977 Budget Current  Budget 

E s  t i m a  t e Actua l  E s t i m a t e  Es t imate  
(Thousands of  D o l l a r s )  

A .  Admin i s t r a t ive  Communications..... ....................... 1,423 2,108 1,954 2,147 

This  e s t i m a t e  i nc ludes  funds f o r  l o c a l  te lephone  and exchange c o s t s ;  Fede ra l  Telecommunications System 
(FTS) s e r v i c e ;  d a t a f a x  and t e l e g r a p h  s e r v i c e ;  and pos tage  c o s t s .  The dec rease  i n  t h e  1978 c u r r e n t  e s t i m a t e  
r e f l e c t s  a r e v i s i o n  i n  t h e  a d m i n i s t r a t i v e  communications plan.  The 1979 es t imate  r e f l e c t s  an  i n c r e a s e  of  
$90,000 i n  FTS c o s t s  due t o  t h e  e l i m i n a t i o n  of  t h e  In t e rdepa r tmen ta l  D ia l ing  System (IDS) and t h e  f u l l  y e a r  
e f f e c t  o f  r a t e  i n c r e a s e s  i n  t h e  c o s t  o f  g t h e r  communications s e r v i c e s .  

1. Local  te lephone  se rv i ce . . . . . .  ............................................................ 87 5 

This  e s t i m a t e  provides  f o r  l o c a l  te lephone  and exchange c o s t s .  The 1979 e s t i m a t e  provides  f o r  t h e  
f u l l  year  e f f e c t  of r a t e  i n c r e a s e s  i n  c o n t r a c t o r  wages. 

2. Long d i s t a n c e  te lephone  serv ice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ............................ 449 

These funds provide f o r  long d i s t a n c e  te lephone  s e r v i c e  from t h e  FTS. The i n c r e a s e  i n  1979 r e f l e c t s  
a n  i n c r e a s e  i n  FTS usage caused by e l i m i n a t i o n  of  t h e  In t e rdepa r tmen ta l  D ia l ing  System (IDS). 

.................. 3 .  iqontelephone communicat ions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .~ . . . . . . . .  823 

Inc luded  i n  t h i s  a c t i v i t y  a r e  c o s t s  f o r  pos tage  and o t h e r  misce l laneous  communications such a s  t e l e t y p e  
and d a t a f a x  s e r v i c e s .  The 1979 es t imate  provides  f o r  t h e  f u l l  y e a r  e f f e c t  o f  r a t e  inc reases  f o r  t h e s e  s e r v i c e s .  

B. P r i n t i n g  and Reproduction ................................ 1 2  9 - 192 - 148 - 159 - 
This  est imate provides  f o r  s p e c i a l  p r i n t i n g  and reproduct ion ,  s u p p l i e s ,  and a four  workyear suppor t  s e r v i c e  

c o n t r a c t  e f f o r t  f o r  r ep roduc t ion  s e r v i c e s .  The 1979 est imate provides  f o r  t h e  f u l l  yea r  e f f e c t  o f  a p rev ious ly  
nego t i a t ed  wage i n c r e a s e  i n  suppor t  s e r v i c e  c o n t r a c t  c o s t s ,  o f f s e t  by a s l i g h t  r educ t ion  i n  t h e  purchase of 
s u p p l i e s .  

C .  T r a n s p o r t a t i o n  ........................................... 1,143 1,227 1,225 1,337 

This  a c t i v i t y  i nc ludes  t h e  ope ra t ion ,  maintenance, and purchase o f  motor v e h i c l e s ;  sh ipping  t r a n s p o r t a t i o n  
and f r e i g h t  cha rges ;  a 24 workyear suppor t  s e r v i c e  c o n t r a c t  e f f o r t  f o r  pickup and d e l i v e r y  o f  f r e i g h t ,  f u r n i -  
t u r e ,  and o t h e r  bulk  o b j e c t s ;  and a n ine  workyear suppor t  s e r v i c e  c o n t r a c t  f o r  o p e r a t i o n  and maintenance of 
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t h e  NASA-1 a i r c r a f t .  This  e f f o r t  a l s o  i nc ludes  a l l  of  t h e  NASA-1 a i r c r a f t  f u e l ,  equipment, and expendable 
supp l i e s .  The 1979 est imate provides  f o r  t h e  f u l l  y e a r  e f f e c t  o f  a p rev ious ly  nego t i a t ed  wage i n c r e a s e  i n  
suppor t  c o n t r a c t o r  c o s t s  and t h e  f u l l  yea r  e f f e c t  o f  ra te  inc reases  f o r  o t h e r  s e r v i c e s .  

1978 1979 
1977 Budget Current  Budget - 

Actual  E s  t i m a  t e E s  t i m a  t e Estimate 
(Thousands of  D o l l a r s )  

D. I n s t a l l a t i o n  Common Services....,....,................... 1,679 1,886 1,849 2,066 

These funds w i l l  p rovide  f o r  71  workyears o f  suppor t  s e r v i c e  c o n t r a c t  e f f o r t  f o r  medical  s e r v i c e s ,  ma i l  
d e l i v e r y ,  s t o c k  i s s u e  and warehousing, and o t h e r  g e n e r a l  a d m i n i s t r a t i v e  suppor t .  Also included are  t h e  
r e n t a l  and maintenance of  o f f i c e  copy machines and equipment, minor i ty  programs, and o t h e r  a d m i n i s t r a t i v e  
s e r v i c e s  and s u p p l i e s .  The 1979 est imate provides  f o r  a t h r e e  workyear i n c r e a s e  i n  support  c o n t r a c t o r  
e f f o r t  i n  a d d i t i o n  t o  t h e  f u l l  yea r  e f f e c t  o f  a p rev ious ly  nego t i a t ed  i n c r e a s e  i n  suppor t  s e r v i c e  c o n t r a c t  
c o s t s  a t  t h e  same l e v e l  o f  e f f o r t  provided i n  1978, 

1, Center  management and s ta f f . . . . . . . . . . . . . . . . . . . . . . . .  ....................................... 316 

This  f u n c t i o n  inc ludes  t h i r t e e n  workyears of suppor t  s e r v i c e  c o n t r a c t  e f f o r t  and g e n e r a l  s u p p l i e s  
and equipment purchases f o r  a l l  a d m i n i s t r a t i v e  suppor t  o r g a n i z a t i o n s  a t  t h e  Center .  The 1979 e s t i m a t e  re-  
f l e c t s  an  i n c r e a s e  o f  t h r e e  workyears f o r  suppor t  c o n t r a c t o r  s e r v i c e s ,  o f f s e t  by r educ t ions  i n  s u p p l i e s  and 
equipment purchases ,  

2.  Medical services.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .~. . . . . . . . .~. . . . . .~. . .  ................ 457 

Twelve workyears of  e f f o r t  i n  t h e  C e n t e r ' s  occupa t iona l  and environmental  h e a l t h  s e r v i c e s  provide  
d i spensa ry  s e r v i c e s ,  emergency ambulance s e r v i c e ,  medical  examinat ions,  h e a l t h  phys ics  and i n d u s t r i a l  hygiene 
s e r v i c e s  a re  provided f o r  i n  t h i s  a c t i v i t y .  The 1979 e s t i m a t e  provides f o r  t h e  f u l l  yea r  e f f e c t  o f  a p r e -  
v i o u s l y  n e g o t i a t e d  i n c r e a s e  i n  t h e  c o s t  o f  suppor t  c o n t r a c t o r  medical  s e r v i c e s .  

3 .  I n s t a l l a t i o n  suppor t  services.................................~.~~..........~............. 1 ,293 

This  f u n c t i o n i n c l u d e s 4 6 w o r k y e a r s o f s u p p o r t s e r v i c e c o n t r a c t e f f o r t f o r m a i l d e l i v e r y a n d  s t o c k i s s u a n c e  
and warehousing ope ra t ions .  Also included a r e  t h e  purchase,  maintenance, and r e n t a l  o f  o f f i c e  copy machines, 
t y p e w r i t e r s  and o t h e r  o f f i c e  equipment,  and many of  t h e  Cen te r ' s  minor i ty  r e l a t e d  programs. 
provides f o r  t h e  f u l l  yea r  e f f e c t  o f  a p rev ious ly  nego t i a t ed  i n c r e a s e  i n  c o s t  o f  suppor t  c o n t r a c t o r s  and con- 
t i nued  l e v e l  o f  e f f o r t  i n  o t h e r  s e r v i c e s ,  

The 1979 e s t i m a t e  
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The L e w i s  R search Center  occupi  

RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1979 ESTIMATES 

LEWIS RESFARCH CENTER 

DESCRIPTION 

3 two s i t e s  i n  no r th  c e n t r a l  Ohio. The o l d e r  one, e s t a b l i s h e d  i n  1941 
a d j a c e n t  t o  t h e  Cleveland-Hopkins I n t e r n a t i o n a l  A i r p o r t ,  has  366 a c r e s  i nc lud ing  14 acres l e a s e d  from the  C i t y  
o f  Cleveland. There a re  over  100 b u i l d i n g s ,  i nc lud ing  wind t u n n e l s ,  t e s t  chambers, l a b o r a t o r i e s  and o t h e r  
r e sea rch  f a c i l i t i e s .  

The Plum Brook S t a t i o n  e s t a b l i s h e d  i n  1956, i s  l o c a t e d  south  of Sandusky, Ohio, about  f i f t y  mi les  w e s t  of 
Cleveland,  on land  formerly occupied by t h e  Plum Brook Ordnance works. There are 8,051 acres owned and a n  
a d d i t i o n a l  47 a c r e s  i n  easements.  There a re  83 b u i l d i n g s  and 99 conc re t e  s t o r a g e  bunkers.  A 100 kW E l e c t r i c  
Wind Turbine Generator  F a c i l i t y  designed t o  be opera ted  remotely i s  i n  o p e r a t i o n  f o r  a program j o i n t l y  sponsored 
by t h e  Energy Research and Development Admin i s t r a t i on  and NASA. 
search  and technology needs,  t he  p r i n c i p a l  f a c i l i t i e s  were placed i n  a s tandby mode. 

During 1975, c o n s i s t e n t  w i th  o u r  f u t u r e  r e -  

The t o t a l  c a p i t a l  investment  of t h e  L e w i s  Research Center  and t h e  Plum Brook S t a t i o n ,  i nc lud ing  f ixed  assets 
i n  p rog res s  and con t r ac to r- he ld  f a c i l i t i e s  a t  v a r i o u s  l o c a t i o n s  as of  September 30, 1977, was $428,253,000. 

CENTER ROLES AND MISSIONS 

The L e w i s  Research Center  w a s  e s t a b l i s h e d  i n  1941 as a n  a i r c r a f t  engine r e sea rch  l abo ra to ry  t o  meet t h e  
immediate needs a t  t h a t  time t o  develop s u p e r i o r  a i r c r a f t  p ropuls ion  systems. Since then ,  L e w i s  ha s  developed 
and cons t ruc t ed  many ou t s t and ing  f a c i l i t i e s  f o r  t e s t i n g  f u l l - s c a l e  a i r c r a f t  engines  and engine components. The 
r e s u l t s  of  L e w i s  e x p e r t i s e  have been inco rpo ra t ed  i n  many a i r c r a f t  engine des igns .  
d i r e c t e d  a t  both m i l i t a r y  and c i v i l i a n  a p p l i c a t i o n s .  

The L e w i s  program i s  
The p r i n c i p a l  and suppor t ing  r o l e s  a r e :  

PRINCIPAL 

A i r  Brea th ing  Propuls ion  Systems - development o f  a technology base  t o  advance t h e  s ta te  o f  t h e  a r t  i n  
a e r o n a u t i c a l ,  p ropu l s ion  systems,  i nc lud ing  i n t e r n a l  engine n o i s e  r educ t ion ,  high temperature  materials and 
s t r u c t u r e s  and provid ing  t e c h n i c a l  suppor t  t o  m i l i t a r y  a v i a t i o n .  
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Launch Vehic le  Procurement - development and procurement of Centaur launch v e h i c l e  system f o r  s c i ence /  
a p p l i c a t i o n s  mission.  

Space Propuls ion  Systems Technolopy - development and maintenance of t h e  space  propuls ion  systems technology 
base ,  i nc lud ing  a s s o c i a t e d  s t r u c t u r e s  and materials work. 

Space Energy Processes  and Systems Technology - development and maintenance of  technology base ,  i nc lud ing  
a s s o c i a t e d  s t r u c t u r e s  and materials work. 

Energy Technology and App l i ca t ions  - conduct ing ene rgy- re l a t ed  r e sea rch  and development, p r i m a r i l y  on a 
re imbursable  b a s i s ,  w i th  broad emphasis on s o l a r ,  gas  t u r b i n e ,  ground propuls ion ,  and o t h e r  a p p r o p r i a t e  
te r res t r ia l  energy systems. 

SUPPORTING 

High Power Communications - development of  high power communications technology,  i nc lud ing  h igh  power 
microwave and millimeter-wave components and systems o r i e n t e d  towards s a t e l l i t e - b a s e d  a p p l i c a t i o n s .  
f l i g h t  experiment development and management. 

Inc ludes  

SUMMARY OF RE SOURCES REQUIREMENTS 

FUNDS 
1978 1979 

1977 Budget Curren t  Budget 
Actua l  E s t i m a t e  Estimate E s t  ?mate 

(Thousands of Do l l a r s )  

I. Personnel  and Rela ted  Costs . . . . .  ....................... 71 ,943  7 6  , 745 79 ,854  80 ,253  

11. Travel.......... ....................................... 1,007 1 , 105 1 ,066  1 ,187  

111. F a c i l i t i e s  Services.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 , 0 5 1  8 ,328  7 ,595  9 ,705  

I V .  Technical  Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  955 699 466 565 

V. Management and Operat ions .............................. 1,862  1 ,829  1 ,780  2 070 

T o t a l ,  fund requirements  ............................. 83.818 88 .706  90 ,761  93.780 
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Direct Positions 

Distribution of Permanent Positions by Program 

1978 
1977 Budget Current 

Actual Estimate Estimate 

Space Transportation Systems .......................... 178 170  136  

Expendable launch vehicles.. ........................ 178 170  136  

Space Sciences ........................................ 27 29 27 

Physics and astronomy ............................... 27 29 27 

Space and Terrestrial Applications .................... 133 114 133  

Space applications .................................. 127 107 127 
Technology utilization... ........................... 6 7 6 

Aeronautics and Space Technolo gy... . . . . . . . . . . . . . . . . . . .  2 ,070 2,122 2,057 

Aeronautics research and technology.. ............... 1 ,259  1 ,313  1 ,393  
Space research and technology ....................... 505 5 14 314  
Energy technology applications ...................... 306 295 35 0 

Subtotal, direct positions ...................... 2,408  2 , 435 2 , 3 5 3  

Center Management and Operations Support Positions...... 590  590  5 85 

........................ 2.938 Total, permanent positions 2.998 3.025 

1979 
Budget 
Estimate 

129  

129  

133  

12 7 
6 

2 ,091  

1 ,427  
314  
350 

2 ,353  

5 85 

2.938 
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PROGRAM DESCRIPTION 

EXPENDABLE LAUNCH VEHICLES 129 Permanent P o s i t i o n s  ( C i v i l  S e r v i c e )  

The Centaur Launch Vehicle  program prov ides  launch v e h i c l e s  and launch o p e r a t i o n s  f o r  automated space miss ions .  
The program i n c l u d e s  t h e  procurement o f  v e h i c l e  systems hardware, launch services, engineer ing and management 
suppor t  a s  w e l l  a s  maintenance and o p e r a t i o n  o f  ground support  equipment. 

I n  1979, c i v i l  service personne l  working on t h e  Centaur Launch Vehic le  program w i l l  con t inue  t o  suppor t  t h e  
launching of  both government and commercial payloads .  
suppor t  o f  t h e  High-Energy Astronomical Observatory (HEAO) program and t h e  Navy FLTSATCOM and INTELSAT V program 
f o r  COMSAT. 

C u r r e n t l y ,  four  At las-Centaur  launches  a r e  scheduled i n  

SPACE APPLICATIONS 127 Permanent P o s i t i o n s  ( C i v i l  Serv ice )  

Space A p p l i c a t i o n s  a t  L e w i s  Research Center  c o n s i s t s  of two suppor t ing  r o l e s  t o  NASA's program: communi- 
c a t i o n s  and remote s e n s i n g  f o r  t e r res t r i a l  a p p l i c a t i o n s .  
t o  suppor t  t h e s e  programs a s ' f o l l o w s :  

I n  1979, L e w i s  c i v i l  service personnel  w i l l  c o n t i n u e  

Communications - L e w i s  i s  s tudy ing  t h e  c a p a b i l i t i e s  and c o s t s  of  v a r i o u s  advanced s a t e l l i t e  communications 
systems concep ts  d i r e c t e d  a t  p rov id ing  improved communication service. The s t u d i e s  a r e  be ing  focused on t h e  
needs o f  t h e  p u b l i c  and p r i v a t e  s e c t o r s  bo th  n a t i o n a l l y  and i n t e r n a t i o n a l l y .  
systems w i t h  p o s s i b l e  a p p l i c a t i o n  t o  bo th  t h e  ground and space segments o f  any f u t u r e  advanced communications 
systems. P r e s e n t l y  o r b i t i n g  t h e  e a r t h  i s  t h e  j o i n t  U. S. /Canadian Communications Technology Sa te l l i t e ,  which 
u t i l i z e s  a h igh  power t r a n s m i t t e r  developed by L e w i s .  I n  1979, L e w i s  w i l l  con t inue  t o  support  t h e  o p e r a t i o n s  
and exper iments  o f  t h i s  s a t e l l i t e .  

L e w i s  i s  working on exper imenta l  
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Remote Sensin8 - Carrying o u t  L e w i s '  r o l e  o f  apply ing  N A S A ' s  technology t o  r e g i o n a l  needs,  L e w i s  i s  developing 
and app ly ing  t h i s  technology t o  important  areas of  remote s ens ing  of e a r t h  s u r f a c e  c h a r a c t e r i s t i c s .  
s u c c e s s f u l l y  demonstrated - and i t s  technology i s  i n  u se  a t  p r e s e n t  - an  a l l - wea the r  r a d a r  remote s enso r  f o r  s u r -  
v e i l l a n c e  of  l a k e  i c e  i n  t h e  Great Lakes, sea i c e  and i cebe rgs ,  and v e s s e l s .  I n  1979, au tomat ic  t a r g e t  recogni-  
t i o n  techniques w i l l  b e  f u r t h e r  developed t o  a l low improved automated r e a l  t i m e  d i s c r i m i n a t i o n  of  a l l  t a r g e t  
d a t a .  
s t r u c t u r e s  and b u i l d i n g s  f o r  t h e  purpose of  encouraging reduced consumption of  our  N a t i o n ' s  energy r e sou rces .  
The thermal  scanning techniques  a re  a l s o  be ing  a p p l i e d  t o  t h e  real  t ime de te rmina t ion  of ocean- sur face  tempera- 
t u r e s  by remote ( a i r p l a n e  o r  s a t e l l i t e  borne)  s enso r s .  

L e w i s  ha s  

L e w i s  i s  p r e s e n t l y  a s s i s t i n g  communities i n  t h e  thermal  scan of c i t i e s  t o  determine t h e  h e a t  loss  of  

Program mi l e s tones  f o r  1979 inc lude  demonstrat ing t h e  Radar Image processor  f o r  e a r t h  obse rva t ion  measure- 
ments, complet ing Nimbus G c o a s t a l  zone c o l o r  scanner  a lgor i thm,  and i n  t h e  area of  High Frequency Communica- 
t i o n s ,  con t inue  development of  protopype i t e m s  such as the  t r a v e l i n g  wave tube a m p l i f i e r .  

TECHNOLOGY UTILIZATION 6 Permanent P o s i t i o n s  ( C i v i l  Serv ice)  - 

I n  1979, L e w i s  c i v i l  s e r v i c e  personnel  i n  t h e  Technology U t i l i z a t i o n  program w i l l  be  involved i n  t r a n s f e r  of 
new knowledge and innova t ive  technology r e s u l t i n g  from NASA R&D programs f o r  a p p l i c a t i o n  i n  i n d u s t r y ,  t h e  p u b l i c  
s e c t o r ,  and medicine. The primary o b j e c t i v e s  a r e  t o  (1) i n c r e a s e  the  r e t u r n  on t h e  n a t i o n a l  investment  i n  a e r o-  
space R&D, ( 2 )  s h o r t e n  t h e  t i m e  from discovery  t o  a p p l i c a t i o n ,  ( 3 )  a i d  t h e  movement of new knowledge t o  poten-  
t i a l  u s e r s ,  and ( 4 )  c o n t r i b u t e  t o  t h e  development of  improved means of  t r a n s f e r r i n g  t h e  new knowledge t o  o t h e r  
p l a c e s  o f  p o t e n t i a l  a p p l i c a t i o n s .  
b a t t e r i e s  (mine r ' s  caps ,  whee lcha i r s ) ,  s u r f a c e  t e x t u r i n g  by ion  beams ( t e e t h  imp lan ta t ion ) ,  automated i n s o l a t i o n  
r e p o r t e r  ( s o l a r  thermal  i n p u t  used by i n d u s t r y ) ,  material s c i ence  ( o b l i t e r a t e d  serial  number r e s t o r a t i o n ) ,  and 
communications ( c e n t r a l  medical emergency d i s p a t c h ) .  

Examples of a r e a s  of  p r e s e n t  programs a r e :  a p p l i c a t i o n s  of n i c k e l - z i n c  

AERONAUTICS RESEARCH AND TECHNOLOGY 1,427 Permanent P o s i t i o n s  (Civil  Serv ice)  

L e w i s '  major r e s p o n s i b i l i t y  w i t h i n  a e r o n a u t i c s  i s  a e r o n a u t i c a l  p ropuls ion .  The gene ra l  goa l s  of  L e w i s  a r e  t o  
provide  t h e  advanced technology base  f o r  developing high-performance c i v i l  and m i l i t a r y  a e r o n a u t i c a l  p ropu l s ion  
systems which are economical,  f ue l- conse rva t ive ,  and r e l i a b l e ,  and which o p e r a t e  w i t h  minimum environmental  
impact. 
a r e  desc r ibed  below. 

The c i v i l  s e r v i c e  personnel  i n  1979 w i l l  b e  involved i n  conduct ing the  ongoing program a t  t h e  Center  

I n  a e r o n a u t i c a l  p ropu l s ion- re l a t ed  r e sea rch  t h e  goa l s  a r e  t o  develop a n  unders tanding  of  t h e  p h y s i c a l  phenomena 
r e l a t e d  t o  p ropu l s ion  systems and components i nc lud ing :  a e r o e l a s t i c i t y  phenomena i n  turbomachinery, h e a t  
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high tempera ture  compo s i t  e 
materials, f a t i g u e  f a i l u r e  mechanisms, emission c h a r a c t e r i s t i c s  i n  r e c i p r o c a t i n g  and t u r b i n e  eng ines ,  a l t e r n a t e  
f u e l s  c h a r a c t e r i z a t i o n ,  n o i s e  gene ra t ion  mechanisms, and i n t e g r a t e d  c o n t r o l  concepts .  

The major goa l  i n  t h e  components technology program i s  to  advance t h e  state o f  t h e  a r t  i n  engine  components 
i nc lud ing :  composite f an  b l a d e s ,  low a s p e c t  r a t i o  compressor s t a g e s ,  c o r e  t u r b i n e  coo l ing ,  b l a d e  c l e a r a n c e  
c o n t r o l s ,  advanced t r ansmis s ions ,  p r evapor i z ing  combustors,  two-dimensional nozz l e s ,  supersonic  i n l e t s ,  h igh-  
speed p r o p e l l e r s ,  b e a r i n g s ,  seals,  and in s t rumen ta t ion .  

I n  engine systems technology,  Lewi s  i s  s tudying  problems encountered i n  complete engines and p ropu l s ion  s y s-  
t e m s  i nc lud ing :  engine  performance a t  a l t i t u d e ,  i n l e t  flow d i s t o r t i o n  e f f e c t s ,  dynamic component i n t e r a c t i o n s ,  
t h r u s t  augmentat ion,  advanced c o n t r o l  systems,  techniques f o r  reduced f u e l  consumption, engine emission and 
n o i s e  r e d u c t i o n ,  p ropu l s ion  system- airframe i n t e r a c t i o n s ,  and a v i a t i o n  s a f e t y  technology a s s o c i a t e d  w i t h  pro-  
p u l s i o n  systems. 

Within t h e  a e r o n a u t i c s  programs a t  L e w i s ,  work i s  be ing  performed on a number o f  major p r o j e c t  areas i .ncluding: 
materials f o r  advanced t u r b i n e  engines ,  energy e f f i c i e n t  engine ,  q u i e t  c l ean  sho r t- hau l  exper imenta l  engine ,  
v a r i a b l e  c y c l e  engine ,  s t r a t o s p h e r i c  c r u i s e  emission r educ t ion ,  engine component improvement, q u i e t  sho r t - hau l  
r e sea rch  a i r c r a f t ,  q u i e t  c l e a n  gene ra l  a v i a t i o n  turbo- fan ,  supersonic  c r u i s e  r e s e a r c h ,  advanced turboprops ,  and 
advanced h e l i c o p t e r  t r ansmis s ions .  

SPACE RESEARCH AND TECHNOLOGY 314 Permanent P o s i t i o n s  ( C i v i l  Serv ice)  

The major r o l e s  o f  t h e  L e w i s  Research Center  i n  Space Research and Technology are t o  advance t h e  s t a t e - o f- t h e -  
a r t  and main ta in  a technology base  f o r  advanced p ropu l s ion  and power systems, i nc lud ing  a s s o c i a t e d  materials and 
s t r u c t u r e s  work and space power process ing .  The c i v i l  s e r v i c e  personnel  i n  1979 w i l l  be used i n  the  a c t i v i t i e s  
desc r ibed  below. 

The L e w i s  space p ropu l s ion  programs inc lude  chemical and e l e c t r i c a l  p ropu l s ion  tech2ology and component and 
systems development. The chemical p ropuls ion  program emphasizes advanced engine systems and components re-  
qu i r ed  f o r  f u t u r e  space  systems beyond the  c a p a b i l i t y  o f  t he  Space Shu t t l e .  Improved components and methods of 
l i f e  p r e d i c t i o n  a re  being developed and demonstrated,  advanced fue l- ox idan t  combinations are be ing  t e s t e d ,  and 
complete engine  systems tes ts  a re  be ing  coaducted. Technology developments i nc lude  advanced coo l ing  t echn iques ,  
f a b r i c a t i o n  techniques  and materials f o r  r o c k e t  chambers and nozz le s ,  and advanced high p r e s s u r e  f u e l l o x i d a n t  
pumps . 

E l e c t r i c a l  p ropu l s ion  suppor t s  both primary p ropu l s ion  and a u x i l i a r y  p ropu l s ion  a p p l i c a t i o n s .  The primary 
p ropu l s ion  technology program c o n s i s t s  of f u r t h e r  t h r u s t e r  performance v e r i f i c a t i o n  tests, performance t e s t i n g  
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of suppor t ing  power p rocessor  systems t o  d e l i v e r  power t o  t h e  t h r u s t e r  and i t s  c o n t r o l s ,  and t h e  i n t e g r a t i o n  and 
t e s t i n g  o f  complete t h r u s t e r  systems,  i n c l u d i n g  t h e  t h r u s t e r ,  power p rocessor ,  p r o p e l l a n t  s t o r a g e  and d i s t r i b u -  
t i o n  system, t h r u s t e r  gimbal mechanism, c o n t r o l l e r s ' ,  and thermal c o n t r o l  systems. A u x i l i a r y  e l e c t r i c  p ropu l s ion  
m e e t s  s p a c e c r a f t  requirements  f o r  maneuvering, s t a t i o n . k e e p i n g  and a t t i t u d e  c o n t r o l .  The p r e s e n t  program o b j e c-  
tives are t o  v e r i f y  t h e  performance o f  a one-mill ipound t h r u s t e r ,  develop and t e s t  t h r u s t e r  power systems,  and 
perform complete system v e r i f i c a t i o n  t e s t s .  
o r b i t .  

A technology- readiness  experiment i s  being developed f o r  launch i n t o  

Space power g e n e r a t i o n  s t u d i e s  i n c l u d e  s o l a r  p h o t o v o l t a i c ,  e l ec t rochemica l  and mechanical (Brayton) energy 
convers ion.  The p h o t o v o l t a i c  program i s  d i r e c t e d  towards an  improvement i n  s o l a r  c e l l  e f f i c i e n c y ,  reduced c o s t ,  
and improved o p e r a t i n g  l i f e .  E lec t rochemica l  r e s e a r c h  and development suppor t s  extended o p e r a t i n g  l i f e  and i m -  
proved energy d e n s i t y  f o r  space  b a t t e r i e s  and f u e l  c e l l  components and systems. The Brayton system development 
p rov ides  a technology b a s e  f o r  thermo-mechanical power convers ion systems f o r  n e a r  t e r m  space miss ions .  L e w i s  
i s  a l s o  conduct ing  a program t o  advance t h e  s t a t e  of  t h e  a r t  of  microwave power a m p l i f i e r s  f o r  p o t e n t i a l  f u t u r e  
a p p l i c a t i o n s  i n  communications and power t r ansmiss ion .  

The Lewi s  program i n  space  materials technology emphasizes t h e  development o f  improved materials f o r  advanced 
space  power g e n e r a t i o n ,  p ropu l s ion  and communications systems. S tud ies  i n c l u d e  space  environmental  e f f e c t s  on 
s u p e r a l l o y s  and composites,  and l u b r i c a t i o n  problems i n  mechanical components. I n v e s t i g a t i o n  of fundamental 
material p r o p e r t i e s  a f f e c t i n g  metal ma t r ix  composites,  h igh temperature combustion c o r r o s i o n ,  and e lec t rochemica l  
p rocesses  a re  a l s o  inc luded.  

- ENERGY TECHNOLOGY APPLICATIONS 350 Permanent P o s i t i o n s  ( C i v i l  Se rv ice )  

Civi l  s e r v i c e  pe r sonne l  w i l l  be . invo lved  i n  ongoing energy r e s e a r c h  and development p r o j e c t s  r e l a t e d  t o  meeting 
program mi les tones  o f  1979 and subsequent  yea r s .  

L e w i s  p rov ides  a suppor t ing  r e s e a r c h  and technology b a s e  i n  t e r r e s t r i a l  energy conversion and advanced ground 
p ropu l s ion  under sponsorship  of t h e  Department of  Energy, P r e s e n t l y  under development are  l a r g e  wind tu rbo-  
g e n e r a t o r s  (200 t o  2,000 k i l o w a t t s )  t o  h e l p  meet p u b l i c  power requirements and p h o t o v o l t a i c  power systems where 
t h e i r  a p p l i c a t i o n  appears  p r a c t i c a l .  Other programs a t  L e w i s  suppor t ing  s t a t i o n a r y  power g e n e r a t i o n  i n c l u d e  
improved c o a l - f i r e d  u t i l i t y  gas  t u r b i n e  and magnetohydrodynamic system s t u d i e s .  Energy s t o r a g e  systems f o r  
s t a t i o n a r y  power a p p l i c a t i o n s  are a l s o  under development. 

Ground p ropu l s ion  systems development a t  L e w i s  i n c l u d e s  advanced h e a t  engines  and e l e c t r i c  v e h i c l e s .  The 
major t h r u s t  of  t h e  h e a t  engine  p r o j e c t  i s  t o  advance t h e  technology level of t h e  a u t o  gas t u r b i n e  and S t i r l i n g  
engine  p ropu l s ion  systems such t h a t  t h e i r  a p p l i c a t i o n  t o  automotive p ropu l s ion  would be p r a c t i c a l  and c o s t  
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effective. The e l e c t r i c  v e h i c l e  p r o j e c t  p rov ides  near- term technology improvements t o  e x i s t i n g  e l e c t r i c  
v e h i c l e  components and systems. 

Program m i l e s t o n e s  f o r  1979 i n c l u d e  completion o f  p re l iminary  des ign  of  a S t i r l i n g  t e s t  eng ine ;  complet ion  of  
p re l iminary  tes ts  o f  a Redox flow system ce l l  s t a c k ;  and completion of  f a b r i c a t i o n  and i n s t a l l a t i o n  of  a one 
and one- hal f  megawatt wind t u r b i n e .  

CENTER MANAGEMENT AND OPERATIONS SUPPORT 585 Permanent P o s i t i o n s  ( C i v i l  Se rv ice )  

Cen te r  Management and Operat ions  Support  i s  d e f i n e d  as t h a t  suppor t  o r  s e r v i c e s  be ing  provided t o  a l l  L e w i s  
Research Center  o r g a n i z a t i o n s  which cannot  b e  d i r e c t l y  i d e n t i f i e d  t o  a b e n e f i t i n g  program o r  p r o j e c t .  
c i v i l  s e r v i c e  pe r sonne l  involved are:  

The 

D i r e c t o r  and S t a f f  - The Cen te r  D i r e c t o r ,  Deputy D i r e c t o r  and immediate s t a f f ,  e .g . ,  Legal ,  P a t e n t  Counsel ,  
Equal Oppor tuni ty ,  P lanning and A n a l y s i s ,  Pub l i c  A f f a i r s ,  Energy Management and Heal th  and Safe ty .  

Management Support  - I n c l u d e s  a wide range of a c t i v i t y  c a t e g o r i z e d  as management suppor t  f o r  programs and 
f u n c t i o n a l  o r g a n i z a t i o n s  f o r  t h e  e n t i r e  Center .  S p e c i f i c  f u n c t i o n s  i n c l u d e  r e s o u r c e  and budget  management, 
program c o n t r o l ,  c o n t r a c t i n g  and procurement,  personnel  management, p r o p e r t y  management, f i n a n c i a l  management, 
r e s o u r c e  c o n t r o l  and management in fo rmat ion  systems and a n a l y s i s .  m a l y s i s .  

Opera t ions  Support - This  i s  a broad spectrum of  a c t i v i t y  t h a t  i s  r e q u i r e d  t o  ma in ta in  and o p e r a t e  f a c i l i t i e s ,  
b u i l d i n g s ,  and equipment;  and t o  p rov ide  t h e  normal housekeeping s e r v i c e s  and l o g i s t i c s  suppor t  f o r  t h e  p e r s o n n e l ,  
who manage and conduct  t h e  a f f a i r s  of t h e  Center .  S p e c i f i c  a c t i v i t i e s  are:  

Maintenance and o p e r a t i o n  of  a l l  b u i l d i n g s  and f a c i l i t i e s  
Data p r o c e s s i n g  and computer suppor t  
R e l i a b i l i t y  and q u a l i t y  a s s u r a n c e  
Centerwide s e c u r i t y  and p r o t e c t i o n  
F i r e  p r o t e c t i o n  
Cus tod ia l  s e r v i c e s  
L o g i s t i c s  suppor t  i n c l u d i n g  t r a n s p o r t a t i o n ,  s u p p l i e s ,  e t c .  
Medical c a r e  o f  employees 
Photographic and g r a p h i c  suppor t  
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1977 
1978 

Budget Cur ren t  
1979 

Budget 
Ac tua l  E s t i m a t e  E s t i m a t e  E s t ima t e 

(Thousands of  D o l l a r s )  

............................ 76 .745  79 .854  80.253 ~- I. PERSONNEL AND RELATED COSTS... 71.943 

B a s i s  o f  Fund Requirements 

A. Compensation and B e n e f i t s  

1. Compensation 

a .  Permanent p o s i t i o n s .  .............................. 63,850  
b. Nonpermanent p o s i t i o n s  ............................ 689 
c .  Over t ime and o t h e r  compensation. .................. 815 

S u b t o t a l ,  Compensation. ......................... 65,354  

2 .  Benef i t s . . . . . . . . . . . . . . . . . . . . . . . . . . .  ................... 6,269  

S u b t o t a l ,  Compensation and Benef i t s . . . . . . . . . . . . . . . . .  71 ,623  

B. Suppor t inp Costs  

1. T r a n s f e r  o f  pe r sonne l  ................................. 22 .................................... 298 2 .  Fersonnel  t r a i n i n g  - 
S u b t o t a l ,  Suppor t ing Costs.. . . . . . . . . . . . . . . . . . . . . . . . .  320 

T o t a l ,  Personnel  and Re la ted  Costs . . . . . . . . . . . . . . . . . . . .  71.943 -- 

A .  Compensation and Benefi ts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71,623  

1. Compensation.. .  ....................................... 65 354 A- 

67 , 772 70 ,437  
683 723 
968 894  -- 

69 ,423  72  , 054  

6 ,957  7 ,413  

7 6  , 380 79,467 

55 62 
325  - 310 - 

365 387 

76 ,745  79 .854  

76  , 380 79  , 467 

69 423  72  , 054  2- 

70,880 
700 

1 ,046  

72 , 626 

7 , 2 0 1  

79  , 827 

6 6  
3 6 0  - 
426 

80.253 

79  827 

72  , 626 

A- 
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*-v 
1979 

Budget Current Budget - 
E s t i m a t e  E s t i m a t e  E s t i m a t e  

(Thousands of D o l l a r s )  
A c t u a l  

a. P e r m n e n t  p o s i t i o n s  ............................... 63,850 67,772 70,437 70,880 

The funds shown above w i l l  s uppor t  2,938 permanent p o s i t i o n s  i n  1979, t h e  same level  as 1978. 

Basis o f  Cost f o r  Permanent P o s i t i o n s  

I n  1979 t h e  c o s t  o f  permanent p o s i t i o n s  w i l l  b e  $70,880,000. This  i n c r e a s e  r e s u l t s  from t h e  fo l lowing:  

Cos t  o f  permanent p o s i t i o n s  i n  1978... ........................................................ 70,437 

Cost  i n c r e a s e  i n  1979..... .................................................................... +1,510 
Within grade  advances and c a r e e r  development 

F u l l  year e f f e c t  of  1978 ac t ions . . . . . . . . .  ........................................... +691 
+683 

F u l l  y e a r  e f f e c t  o f  1978 pay i n c r e a s e s  ................................................ +71 
Change i n  re imbursab les . .  ............................................................. +65 

P a r t i a l  y e a r  e f f e c t  o f  1979 a c t i o n s  ................................................. 

Cost  d e c r e a s e s  i n  1979... ..................................................................... -1,067 
Turnover s av ings  and a b o l i s h e d  p o s i t i o n s :  

F u l l  y e a r  e f f e c t  o f  1978.. .......................................................... -790 
Par t ia l  y e a r  e f f e c t  of 1979 actions.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -277 

Cost  o f  permanent p o s i t i o n s  i n  1979 ........................................................... 70.880 

b. Nonpermanent p o s i t i o n s  

1. cos t . . . . . . . . . . .  ............................... 689 683 723 700 
2.  Workyears ..................................... 94 98 100 98 

The 1979 p l a n  suppor t s  a r e l a t i v e l y  c o n s t a n t  temporary program. This  e f f o r t  w i l l  s uppor t  t h e  
fo l l owing  programs as  shown below: 

D i s t r i b u t i o n  o f  Nonpermanent Workyears by Program 

Program Workyears 

Coopera t ive  t r a i n i n g  program.... . . . . . . .  ........................................ 40 
Summer programs.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .~... .  23 
Youth o p p o r t u n i t y  programs.. . . . . . . . . . . . . . . . . .  .................................. 10 .............................................................. 25 Other  t emporar ies  - ............................ 98 Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - 
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1978 1979 
1977 Budget Cur ren t  Budget 

E s t i m a  t e Actual. E s t i m a t e  E s t i m a t e  
(Thou sands o f Do 1 1 a r  s ) 

................... I c .  Overtime and o t h e r  compensation 815 968 894 1 ,046 

The 1979 i n c r e a s e  i n  over t ime and n i g h t  d i f f e r e n t i a l  c o s t s  i s  r e l a t e d  t o  the  f u l l  year  c o s t  of 
1978 pay i n c r e a s e s .  

........................................... I 7 201 2. --- B e n e f i t s . . .  6,269 6,957 7,413 1-- 

Following a r e  t h e  a m u n t s  o f  c o n t r i b u t i o n  by ca tegory :  I 
Category of Costs  

C iv i l  S e r v i c e  Ret i rement  Fund.. ..................... 4,425 

Employee h e a l t h  insurance . .  ......................... 1,390 
Workman's compensation .............................. 99 
FICA... . . . . . . . . . . .  .................................. 23 
I n c e n t i v e  awards. . . . . . .  ............................. 66 
Other benef i t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
Severance pay. . . . . . . . . . . . . . . . . . .  .................... 

Employee l i f e  insurance . .  ........................... 263 

--- 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.269 

The r e d u c t i o n  i n  1979 i s  due t o  t h e  d e c r e a s e  i n  severance  pay. 

4,755 
278 

1 ,618 
226 

35 
40 

5 
--- 

6.957 

4 ,928 
299 

1 , 560 
200 

25 
25 
1 0  

366 

7.413 -- 

387 365 

22 55 62 

B. Suppor t ing Co@ .......................................... -- - - 320 

1. T r a n s f e r  of  pe r sonne l  ................................. 

4,986 
305 

1 ,586 
240 

20 
60 
4 

7.201 

426 

66 

- 

The i n c r e a s e  i n  t r a n s f e r  o f  pe r sonne l  i n  1978 and 1979 i s  due t o  i n c r e a s e d  r e c r u i t i n g  t o  meet t h e  
expanding r o l e  i n  Aeronau t i c s  Research and Technology. 

2. Personnel  t r a i n i n g  .................................... 298 310 325 360 
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About 38% o f  t h e  t r a i n i n g  c o s t  i s  f o r  t e c h n i c a l l y  o r i e n t e d  t r a i n i n g .  Another 33% i s  provided  s p e c i f i -  

The 1978 and 1979 l e v e l s  i n c l u d e  
c a l l y  f o r  t h e  s c i e n t i f i c  and eng inee r ing  s t a f f .  
t i v e  and c l e r i c a l .  
funds f o r  announced i n c r e a s e s  i n  t u i t i o n .  

The remaining  29% suppor t s  o t h e r  programs-, i n c l u d i n g  a d m i n i s t r a-  
Tra in ing  i n  1977 was reduced due t o  budget l i m i t a t i o n s .  

TRAVEL -- 

1978 
1977 Budget Current-  

Actua l  E s t i m a t e  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

11. TRAVEL..... .............................................. 1.007 1.105 1.066 -_ 

Basis of Fund Requirements 

A .  Program Travel . . . . . . . . . . . . .  ............................... 84 7 876 89 1 

B. S c i e n t i f i c  and Technica l  Development ...................... 94 96 107 

C .  Management and Opera t ions  Travel. ......................... 66 133 68 

T o t a l ,  Travel. . . . . . .  .................................... 1,007 1 ,105  1.066 

8 9 1  - ..................................... 876 84 7 A .  Program Travel . . . . . . .  - - 
Program travel i s  d i r e c t l y  r e l a t e d  t o  t h e  accomplishment o f  t h e  C e n t e r ' s  mi s s ion ,  and accoun t s  f o r  84 p e r -  

cent o f  t h e  t ravel  c o s t s .  
Research and Technology, space  p ropu l s ion ,  materials r e s e a r c h  and development and Energy Technology Appl ica-  
t i o n s .  The i n -  
crease i n  1979 i s  due t o  t h e  inc reased  t ravel  a n t i c i p a t e d  t o  cover  i nc reased  a c t i v i t y  i n  t h e  Aeronau t i ca l  
Research and Technology program. 

It p rov ides  funds necessa ry  t o  manage major c o n t r a c t u a l  programs i n  A e r o n a u t i c a l  

Program t rave l  i s  e s s e n t i a l  t o  t h e  management and procurement of  t h e  L e w i s  launch v e h i c l e s .  

...................... 96 107 94 - B. S c i e n t i f i c  and Technica l  Development - 
S c i e n t i f i c  and Techn ica l  Development t ravel  pe rmi t s  employees t o  p a r t i c i p a t e  i n  meetings and seminars  w i t h  

o t h e r  r e p r e s e n t a t i v e s  o f  t h e  ae rospace  community. This  p a r t i c i p a t i o n  a l lows  them t o  b e n e f i t  from exposure  t o  
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t echno log ica l  advances o u t s i d e  LeRC, as w e l l  as t o  p r e s e n t  bo th  accomplishments and problems t o  t h e i r  a s s o c i a t e s .  
Many of  t h e  meet ings  a re  working p a n e l s  convened t o  s o l v e  c e r t a i n  problems f o r  t h e  b e n e f i t  of  t h e  Government. 

1978 1979 
1977 Budget Cur ren t  Budget 

(Thousands of D o l l a r s )  
E s t i m a t e  E s t i m a t  e E s t i m a t e  Ac tua l  

76 - 68 - 133 - 66 C. g a v e m e n t  and Operat ions  Travel.......................... - 

Management and Opera t ions  Travel i s  r e q u i r e d  f o r  t h e  d i r e c t i o n  and c o o r d i n a t i o n  o f  g e n e r a l  management 
matters. It i n c l u d e s  travel In such areas as personne l ,  f i n a n c i a l  management, procurement,  t r a v e l  of t h e  
C e n t e r ' s  t o p  management t o  NASA Headquar ters  and o t h e r  NASA Cen te r s ,  and l o c a l  t r a n s p o r t a t i o n .  

- FACILITIES SERVICES 

L e w i s  Research Center  (LeRC) occup ies  366 a c r e s  of  grounds and a complex o f  f a c i l i t i e s  made up o f  test  and 
o f f i c e  t y p e  b u i l d i n g s  and a i r c r a f t  engine  r e s e a r c h  f a c i l i t i e s .  

Th i s  complex encompasses 2,210,000 g r o s s  square  f e e t  o f  b u i l d i n g  space  i n c l u d i n g  1 2  major b u i l d i n g s .  Also  
This p h y s i c a l  p l a n t  houses  a n  average  d a i l y  on-Center  p o p u l a t i o n  inc luded  are 8 major t e c h n i c a l  f a c i l i t i e s .  

of  3,000 t o  3,300 personnel .  
o f f  -peak hours .  

Many of  t h e  t e s t  f a c i l i t i e s  a r e  u t i l i z e d  on more t h a n  one s h i f t  and /o r  d u r i n g  

The estimates a l s o  i n c l u d e  c e r t a i n  r e s o u r c e s  a s s o c i a t e d  w i t h  p l a n t  needs a t  i t s  component i n s t a l l a t i o n ,  t h e  
Plum Brook Opera t ions  Div i s ion .  

111. FACILITIES SERVICES..................................... 8.051 u usr 9.705 

Basis o f  Fund Requirements 

A. Maintenance and Relate.' - ,v ices  

1. F a c i l i t i e s . . .  ......................................... 
2. Equipment. ............................................ 1,065 599 

40 - 7 2  
325 

35 -- 
745 

35 

Sub to ta l . .  .......................................... 1,137 639 360 780 
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1977 Budget Current  Budget 
Ac tua l  E s t i m a t e  E s t i m a t e  E s t i m a t e  

(Thousands of  D o l l a r s )  

B. Cus tod ia l  Services . . . .  .................................... 1,417  2 , 0 3 1  1 , 6 8 4  1 , 980 

C. U t i l i t y  Services..... ..................................... 5,497 5,658 5 , 551  6 ,945  

8 .328  7.595 9 .705  T o t a l ,  F a c i l i t y  Services. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -- 8.051 __- 

780  - 3 60 - 639 A .  Maintenance and Re la ted  Services . . . . . . . . . . . . . . . . . . . . . . . . . .  1,137 - 
1. Fac i l i t i e s . .  .......................................... 1 , 0 6 5  599 325  745 

This a c t i v i t y  i n v o l v e s  t h e  LeRC f a c i l i t i e s  as  w e l l  as those  a t  Plum Brook S t a t i o n .  It prov ides  f o r  
4 8  workyears of  e f f o r t  t o  p rov ide  f o r  maintenance,  r e p a i r ,  and a l t e r a t i o n s  of b u i l d i n g s  and grounds. The i n -  
c r e a s e  i n  1979 p r o v i d e s  f o r  t h e  f u l l  y e a r  funding o f  t h e  suppor t  c o n t r a c t .  

2 .  Equipment ............................................. 72 4 0  35 35  

Based on exper ience  gained dur ing  t h e  l a s t  h a l f  of  1977 ,  t h e  nonrecur r ing  maintenance and r e p a i r  
of equipment c o s t s  f o r  1978 and 1979 a r e  e s t i m a t e d  a t  t h i s  l e v e l .  

B. Cus tod ia l  Services. . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . .  1,417 2 ,031  1 ,684  1 , 9 8 0  

This a c t i v i t y  i n v o l v e s  122 workyears o f  e f f o r t  a t  both  LeRC and Plum Brook S t a t i o n  t o  p rov ide  f o r  s e c u r i t y ,  
j a n i t o r i a l ,  and f i r e  p r o t e c t i o n  s e r v i c e s .  The d e c r e a s e  i n  t h e  1978 c u r r e n t  estimate from t h e  1978 budget  es t i -  
mate i s  due t o  a r e d u c t i o n  i n  s e r v i c e s .  The i n c r e a s e  i n  t h e  1979 estimate i s  p r i m a r i l y  due t o  n e g o t i a t e d  
i n c r e a s e s  i n  c o n t r a c t o r  wage rates.  The major s e r v i c e s  are d i s t r i b u t e d  as fo l lows :  

1. S e c u r i t y  (57 workyears)  ............................................................... 919 

2 .  J a n i t o r i a l  ( 6 5  workyears)  ............................................................. 869 

3 .  Other se rv ices . . . . . . . . . . .  ............................................................. 192  

This  a c t i v i t y  i n c l u d e s  rubbish  d i s p o s a l ,  f l y  a sh  removal, and i n d u s t r i a l  c l e a n i n g  of  w a l l s ,  l i g h t s ,  and 
windows on a n  as needed b a s i s .  
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1978 
1977 Budget Cur ren t  

Ac tua l  E s t i m a t e  E s t i m a t e  
(Thousands o f  D o l l a r s )  

C. U t i l i t i e s  Services.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,497 5,658 5 , 551 

1979 
Budget 

E s t i m a t e  

6 ,945 

The 1979 estimate cove r s  t h e  p r o j e c t e d  consumption a t  t h e  L e w i s  Research Center  and t h e  Plum Brook Test 
S t a t i o n .  
as a c e n t r a l  p l a n t  f u e l  a t  bo th  s i tes .  
c o a l  as back-up f u e l s  depending on t h e  market s i t u a t i o n .  
t h e  o p e r a t i o n  o f  t h e  c e n t r a l  h e a t i n g  p l a n t .  

E l ec t r i ca l  power i s  provided by t h e  l o c a l  u t i l i t y  company w i t h  l o c a l l y  procured f u e l  o i l  be ing  used 
N a t u r a l  g a s  i s  t h e  primary h e a t i n g  f u e l  used a t  L e w i s  w i t h  f u e l  o i l  and 

F i f t e e n  workyears  o f  c o n t r a c t o r  e f f o r t  p rov ide  f o r  
The d i s t r i b u t i o n  o f  t h e  u t i l i t i e s  budget  i s  as fo l lows :  

1. E l e c t r i c i t y  (174,000 ~ / H r s . )  ......................................................... 
2. N a t u r a l  gas  (370,000 K cu. f t . )  ....................................................... 
3. Fue l  o i l  ( ~ , O O O , o o o  g a l s . )  ............................................................ 
4. Coal (6,000 t o n s ) .  .................................................................... 
5. Water and Sewage ...................................................................... 
6. P l a n t  o p e r a t i o n  (15 workyears)  ........................................................ 

TECIDJICAL SERVICES - 
I V .  TECHNICAL SERVICES.. . . . . . . . . . . . . . . . . . . . . . . . . .  ............ 955 __ 

B a s i s  o f  Fund Requirements 

A.  Automatic Data P r o c e s s i n g  

1. Equipment ............................................. 52 
2 .  Opera t ions  - ............................................ 138 

............................................ 190 S u b t o t a l  - 

20 
162 - 

182 - 

20 
120 - 

14 0 

4 , 820 

785 

500 

288 

160 

392 

22 
217 - 

239 - 
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1978 1979 
1977 Budget Cur r en t  Budget 

(Thousands of D o l l a r s )  
E s t i m a t e  E s t i m a t e  E s t i m a t e  Ac tua l  

1. L ib ra ry  ............................................... 38 2 8  30 30 

L i b r a r y  purchases  are  expected t o  remain c o n s t a n t  through 1979. 

2. Educa t ion  and in fo rma t ion . . .  .......................... 488 24 7 234 2 3 1  

The 1979 level i nc ludes  t h e  Pub l i c  A f f a i r s  c o s t s ,  t o u r s  of t h e  V i s i t o r  In format ion  Cen te r ,  f i l m  d i s t r i -  
b u t i o n ,  m a i l  answering s e r v i c e ,  and pamphlets.  

C. Shop Support and Serv ices . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .... 65 - 62 
.- 242 - 23 9 - 

The 1979 e s t i m a t e  w i l l  p rov ide  t h e  same level of  i n s t i t u t i o n a l  f a b r i c a t i o n ,  photographic  s e r v i c e s  and 
g r a p h i c s  suppor t  as e s t ima ted  i n  1978. 

MANAGEMENT AND OPERATIONS --- 
V. MANAGEMENT AND OPERATIONS.................'................ 1.862 1.829 1.780 2,070 

Basis of  Fund Requirements 

A .  A d m i n i s t r a t i v e  Communications... . . . . . . . . . . . . . . . . . . . . . . . . . .  7 54 751 775 810 

B. P r i n t i n g  and Reproduct ion ................................. 44 75 26 28 

C .  T ranspo r t a t i on . .  .......................................... 532 467 413 578 

D. I n s t a l l a t i o n  Common Serv ices . . .  ........................... 532 536 56 6 6 54 

T o t a l ,  Management and Opera t ions . . .  ..................... 1.862 1.829 1.780 2.070 

RPM 10-17 



1978 1979 
1977 Budget Cur ren t  Budget 

(Thousands of D o l l a r s )  
E s t i m a t e  Ac tua l  E s t i m a t e  E s t i m a t e  

............................. 7 54 A .  A d m i n i s t r a t i v e  Communications - 751 - 775 - 810 - 
This  estimate p r o v i d e s  f o r  l e a s e d  l i n e s  and equipment f o r  l o c a l  and long  d i s t a n c e  t e l ephone  s e r v i c e ,  

F e d e r a l  Telecommunications S e r v i c e  (FTS), t r u n k l i n e s  f o r  F e d e r a l  communications, and non- telephone communica- 
t i o n s  i n c l u d i n g  t e l e x ,  advanced r e c o r d s  system, “ d a t a  fax” and t e l e c o n f e r e n c e  equipment. The i n c r e a s e s  i n  1978 
and 1979 a r e  r e l a t e d  t o  rate i n c r e a s e s  i n  service o f f s e t  by reduced c o s t  r e l a t e d  t o  personnel  r e d u c t i o n s  a t  the 
Center .  

1. Local t e l ephone  s e r v i c e .  .............................................................. 362 

This  a c t i v i t y  i n c l u d e s  t h e  l e a s e d  l i n e s  and equipment necessa ry  t o  serve t h e  Center .  Th i s  i n c l u d e s  
approximate ly  1 ,785 i n s t r u m e n t s ,  800 s t a t i o n s  and 40 incoming and outgoing l i n e s .  

2. Long d i s t a n c e  t e l ephone  s e r v i c e . . . . .  .................................................. 295 

Commercial long d i s t a n c e  c o s t s ,  FTS c o s t s ,  and overseas  c a l l s  are  inc luded  i n  t h i s  ca tegory .  

3. Non- telephone communications .......................................................... 1 5 3  

This  estimate i n c l u d e s  funds  f o r  one t e l e x  ins t rument ,  one GSA t e l e t y p e ,  advanced record  systems u n i t ,  
one “ r a p i d  f a x ” ,  one ” d a t a  f a x ” ,  four  t e l e c o n f e r e n c e  u n i t s ,  ocean ic  c a b l e  s e r v i c e ,  and postage .  

28  
I_ 

................................ 26 75 44 B. P r i n t i n g  and Reproduction.  - - - 
This  a c t i v i t y  i n c l u d e s  g e n e r a l  p r i n t i n g  s e r v i c e s  and p r i n t i n g  of  t h e  L e w i s  N e w s .  

578 - .......................................... 413  C .  - T r a n s p o r t a t i o n . .  - - 467 - 532 

This  f u n c t i o n  i n c l u d e s  s e r v i c e s  f o r  moving and h a u l i n g ,  packing and c r a t i n g ,  motor v e h i c l e s  s p e c i a l  
maintenance,  procurement,  a i r c r a f t  o p e r a t i o n  and maintenance. Two suppor t  c o n t r a c t o r  workyears are  
u t i l i z e d  f o r  heavy equipment maintenance a t  Plum Brook. 
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1978 1979 
1977 Budget Current  Budget 

Ac tua l  E s t i m a t e  Es t ima te  E s t i m a t e  
(Thousands of  D o l l a r s )  

............................. 532 53 6 6 54 566 D. I n s t a l l a t i o n  Common Serv ices .  - - - 
This  funding p rov ides  f o r  32 workyears of  suppor t  c o n t r a c t o r  e f f o r t  t o  suppor t  Center  management and s t a f f  

a c t i v i t i e s ,  medical  s e r v i c e s ,  and v a r i o u s  i n s t a l l a t i o n  suppor t  s e r v i c e s .  FY 1978 and FY 1979 r e f l e c t  t h e  i n -  
c r e a s i n g  c o s t s  o f  s e r v i c e s  i n  t h i s  area,  p r i m a r i l y  i n  suppor t  c o n t r a c t o r  c o s t  i n c r e a s e s .  

.................................. 1. Center  management and s t a f f . . . . . . . . . . . . . . . . . . . . . . . . .  68 

Th i s  funding p rov ides  f o r  a suppor t  s e r v i c e  c o n t r a c t  f o r  c e n t e r  management and a d m i n i s t r a t i v e  r e c o r d s  
keeping.  

2. Medical s e r v i c e s . . . . . . .  ............................................................... 40 

This  c a t e g o r y  i n c l u d e s  t h e  c o s t  of  medical  s u p p l i e s  and r o u t i n e  medical  examinations a t  l o c a l  h o s p i t a l s  
o r  d o c t o r s '  o f f i c e s .  

3 .  I n s t a l l a t i o n  suppor t  s e r v i c e s . . .  ...................................................... 546 

. T h i s  f u n c t i o n  i n c l u d e s  t h e  suppor t  s e r v i c e  c o n t r a c t s  f o r  m a i l  and package d i s t r i b u t i o n  s e r v i c e s ,  and 
t h e  s t o c k  i s s u a n c e  and warehousing o p e r a t i o n s .  
machines and equipment. 

Also included are t h e  purchase  and maintenance of o f f i c e  
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LOCATION PLAN 

FACILITIES AUlHORIZ fD  AND UNDER CONSTRUCTION 

1 h O D l F l C A l l O N ( X  H IGH TEhPERAlUREANDHlGH PRESSURE 
TURBINE AND CON,BUSlOR LESEARCH FACILITY 

Z RiFR IGLRATfDAIR  SUPPLY FOR THE PROPULSION SYSTEM 
LIBORATORY 
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RESEARCH AND PROGRAM WNAGEMENT 

FISCAL YEAR 1979 ESTIMATES 

NASA HEADQUARTERS 

DESCRIPTION 

NASA Headquar ters  i s  loca ted  a t  400 Maryland Avenue S.W., Washington, D.C., and a l s o  occupies  o t h e r  b u i l d i n g s  
i n  t h e  Dis t r ic t  of Columbia, Maryland and V i r g i n i a .  Except f o r  some o f f i c e  space  l eased  i n  t h e  D i s t r i c t  of 
Columbia and a s t o r a g e  a r e a  i n  V i r g i n i a ,  personnel  occupy Government-owned b u i l d i n g s .  

HEADQUARTERS ROLES AND MISSIONS 

The miss ion of  t h e  Na t iona l  Aeronau t i c s  and Space Admin i s t r a t ion  Headquar ters  i s  t o  p l a n  and p rov ide  execu-  
t ive  d i r e c t i o n  f o r  t h e  programs a u t h o r i z e d  by t h e  Congress and t o  implement t h e  n a t i o n a l  o b j e c t i v e s  s t a t e d  i n  
t h e  Na t iona l  Aeronau t i c s  and Space Act  o f  1958, a s  amended. These o b j e c t i v e s  are  t o :  

1. Extend o u r  knowledge of  t h e  E a r t h ,  i t s  environment,  t h e  s o l a r  system, and t h e  u n i v e r s e ;  

2. Expand p r a c t i c a l  a p p l i c a t i o n s  of  space  technology;  

3. Develop, o p e r a t e ,  and improve space  v e h i c l e s ;  

4 .  Improve t h e  c i v i l  and m i l i t a r y  u s e f u l n e s s  of  a e r o n a u t i c a l  v e h i c l e s ,  w h i l e  minimizing t h e i r  environmenta l  
e f f e c t s  and energy consumption. 

5. Disseminate  p e r t i n e n t  f i n d i n g s  t o  p o t e n t i a l  u s e r s ;  and 

6 .  Promote i n t e r n a t i o n a l  c o o p e r a t i o n  i n  p e a c e f u l  a c t i v i t i e s  i n  space.  

The fo l lowing  o f f i c e s  a t  Headquar ters  assist1 management i n  c a r r y i n g  o u t  t h e  t e c h n i c a l  a s p e c t s  of t h e  miss ion :  

O f f i c e  of Space T r a n s p o r t a t i o n  Systems - Responsible  f o r  t h e  r e s e a r c h ,  development, and o p e r a t i o n s  of space  
f l i g h t  programs i n c l u d i n g  t h e  Space S h u t t l e ,  t h e  e s s e n t i a l  element o f  t h e  Space T r a n s p o r t a t i o n  System t h a t  w i l l  
b e  used t o  conduct  t h e  space  o p e r a t i o n s  of t h e  1980 's .  
a r e u s a b l e  v e h i c l e ;  arid t h e  Spacelab,  an  experiments payload c a r r i e r  being developed by t h e  European Space Agency 
(ESA). The Space T r a n s p o r t a t i o n  Systems O f f i c e  a l s o  has program r e s p o n s i b i l i t y  f o r  expendable launch v e h i c l e s .  

The Space T r a n s p o r t a t i o n  System c o n s i s t s  o f  t h e  s h u t t l e ,  
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Space Sciences .  

O f f i c e  of  Space and T e r r e s t r i a l  A p p l i c a t i o n s  - Responsible  f o r  r e s e a r c h  and development a c t i v i t i e s  l e a d i n g  t o  
Programs programs p rov id ing  b e n e f i c i a l  a p p l i c a t i o n s  of space  systems,  and space  r e l a t e d  o r  d e r i v e d  technology.  

involved i n c l u d e  e a r t h  r e s o u r c e s  d e t e c t i o n  and moni tor ing,  e a r t h  dynamics moni tor ing and f o r e c a s t i n g ,  ocean 
c o n d i t i o n  moni tor ing and f o r e c a s t i n g ,  environmenta l  q u a l i t y  moni tor ing,  weather  and c l i m a t e  o b s e r v a t i o n  and 
f o r e c a s t i n g ,  and communications. 

O f f i c e  of Aeronau t i c s  and Space Technology - Responsible  f o r  t h e  a e r o n a u t i c a l  and space  r e s e a r c h  and t e c h-  
nology programs. The a e r o n a u t i c s  program develops  t h e  technology needed t o  a s s u r e  s a f e r ,  more e f f i c i e n t ,  
economical and environmenta l ly  a c c e p t a b l e  a i r  t r a n s p o r t a t i o n  systems which a re  respons ive  t o  n a t i o n a l  needs.  
The space  r e s e a r c h  and technology program prov ides  a technology base  t o  suppor t  c u r r e n t  and f u t u r e  space  
a c t i v i t i e s .  Th i s  o f f i c e  i s  a l s o  r e s p o n s i b l e  f o r  c o o r d i n a t i n g  t h e  agency 's  t o t a l  program of  s u p p o r t i n g  r e s e a r c h  
and technology r e l a t e d  t o  c a r r y i n g  o u t  s p e c i f i c  f l i g h t  miss ions  t o  i n s u r e  a n  i n t e g r a t e d  and balanced agency 
r e s e a r c h  program. 

O f f i c e  of  Space Trackinp and Data Systems - Responsible  f o r  t h e  development, implementat ion,  and o p e r a t i o n  
of  t r a c k i n g ,  d a t a  a c q u i s i t i o n ,  command, communications, d a t a  p rocess ing  f a c i l i t i e s ,  and systems and s e r v i c e s  
r e q u i r e d  f o r  suppor t  of  a l l  NASA f l i g h t  miss ions .  
management f o r  t h e  a d m i n i s t r a t i v e  communications of NASA i n s t a l l a t i o n s .  

Th i s  o f f i c e  a l s o  provides  c e n t r a l i z e d  planning and systems 

Research and Program Management (UPM) funding i s  used t o  suppor t  t h e  s t a f f i n g  and o p e r a t i o n  of NASA-Headquarters 
i n  Washington, D.C. The o v e r a l l  c a p a b i l i t y  o f  t h e  agency t o  o p e r a t e  e f f e c t i v e l y  i s  dependent upon s u f f i c i e n t  R&PM 
r e s o u r c e s  t o  suppor t  a Headquar ters  workforce t h a t  provides  d i r e c t i o n  and c o o r d i n a t i o n  t o  ensure  accomplishment 
of t h e  agency miss ion.  This  p o r t i o n  of t h e  1979 budget e s t i m a t e  i s  r e q u i r e d  t o  accomplish t h e  fo l lowing 
o b j e c t i v e s  : 

To p rov ide  a balanced Headquar ters  workforce  capab le  of p lanning and p rov id ing  e x e c u t i v e  d i r e c t i o n  t o  t h e  
programs a u t h o r i z e d  by t h e  Congress and implementing t h e  n a t i o n a l  o b j e c t i v e s  s t a t e d  i n  t h e  Na t iona l  Aero- 
n a u t i c s  and Space Ac t  of  1958, as amended. 

To p rov ide  a balanced Headquar ters  s u p p o r t i n g  workforce  capab le  of p rov id ing  a d m i n i s t r a t i v e ,  
o p e r a t i o n a l  and l o g i s t i c a l  suppor t  t o  t h o s e  Headquar ters  elements concerned w i t h  c a r r y i n g  o u t  t h e  miss ion  
o f  t h e  Na t iona l  Aeronau t i c s  and Space Admin i s t r a t ion .  

To p rov ide  adequa te  f a c i l i t i e s  t o  house  t h e  workforce  i n  the  Washington, DC a r e a .  

R P M  11-2 

.-v--,. , -  -- 
- Responsible  for s c i e n t i f i c  r e s e a r c h  and development e f f o r t  u t i l i z i n g  a v a r i e t y  of 

flight systems and ground-based o b s e r v a t i o n s  t o  i n c r e a s e  man's knowledge of t h e  un ive rse .  The E a r t h ,  Sun, Moon, 
t h e  p l a n e t s ,  i n t e r p l a n e t a r y  space ,  o t h e r  stars and g a l a x i e s ,  and t h e  i n t e r a c t i o n  among t h e s e  bod ies  and systems 
a re  a l l  o b j e c t s  of  t h e s e  i n v e s t i g a t i o n s .  The L i f e  Sciences program i s  a l s o  under t h e  d i r e c t i o n  of t h e  O f f i c e  of 



To provide  f o r  t e c h n i c a l ,  a d m i n i s t r a t i v e ,  and l o g i s t i c a l  suppor t  necessa ry  t o  f a c i l i t a t e  t h e  management and 
o p e r a t i o n s  o f  Headquar te rs .  

The Headquar ters  workforce  c o n s i s t s  of  a p r o f e s s i o n a l  and c l e r i ca l  s t a f f  o rgan ized  i n t o  t h e  program o f f i c e s  
i n d i c a t e d  and a p p r o p r i a t e  s u p p o r t i n g  s t a f f  o f f i c e s .  Funding f o r  pay, t rave l ,  and necessary  suppor t  services a r e  
inc luded  i n  t h i s  p o r t i o n  of t h e  budget  submission.  
o u t  t h e  NASA Headquar ters  miss ion .  
based on t h e  pe r sonne l  c e i l i n g  f o r  t h e  Agency and t h e  f u n c t i o n s  t o  b e  performed. 
o f  a n  o f f i c e  i s  de termined by t h e  head o f  t h e  o f f i c e  based on t h e  o f f i c e  c e i l i n g  and t h e  f u n c t i o n  t o  be p e r -  
formed. A l l  p e r s o n n e l  a re  appoin ted  and pa id  c o n s i s t e n t  w i th  c l a s s i f i c a t i o n  s t a n d a r d s  e s t a b l i s h e d  by t h e  C i v i l  
Se rv ice  Commission. O v e r a l l  Agency d i r e c t i o n  i s  provided by t h e  Admin i s t r a to r ,  and h i s  s t a f f .  H e  i s  a s s i s t e d  
by heads  o f  s p e c i a l  and t e c h n i c a l  s t a f f  o f f i c e s  which perform f u n c t i o n s  necessa ry  t o  t h e  e f f e c t i v e  o p e r a t i o n  of  
t h e  Agency and t h e  Headquar te rs .  
t h e  Headquar te rs .  Inc luded are  such o f f i c e s  as t h e  Chief S c i e n t i s t ,  Chief Engineer ,  Comptro l le r ,  General  
Counsel ,  E x t e r n a l  R e l a t i o n s ,  Management Opera t ions ,  Aerospace Safe ty  Advisory Panel ,  Equal Oppor tuni ty ,  Procure-  
ment, I n s p e c t i o n s  and S e c u r i t y ,  and Audi t .  The Headquar te rs  c u r r e n t l y  h a s  e l even  (11) c e n t e r s  throughout  t h e  
U.S. which per form agency o p e r a t i o n a l  mi s s ions  under  d i r e c t i o n  o f  t h e  Headquar te rs  s t a f f .  

Each o f f i c e  i s  a s s igned  a f u n c t i o n  c o n s i s t e n t  w i t h  c a r r y i n g  
The number o f  pe r sonne l  a u t h o r i z e d  t o  a n  o f f i c e  i s  determined by Management 

The composi t ion o f  t h e  s t a f f  

Such o f f i c e s  a re  concerned w i t h  a d m i n i s t r a t i o n  and management o r  suppor t  o f  

The Headquar ters  suppor t ing  workforce  i s  o rgan ized  t o  perform agencywide and Headquar te rs  r o l e s ,  a l t hough  Some 
e lements  per form o n l y  Headquar ters  suppor t  f u n c t i o n s .  For example, t h e  O f f i c e  o f  Headquar te rs  A d m i n i s t r a t i o n  
p rov ides  f o r  suppor t  t o  t h e  pe r sonne l  and p h y s i c a l  p l a n t  i n  Washington w h i l e  t h e  O f f i c e  o f  Personnel  Programs 
p rov ides  bo th  Headquar ters  and agencywide d i r e c t i o n  and suppor t  w i t h  r e s p e c t  t o  pe r sonne l  requi rements .  

F a c i l i t i e s  c o n s i s t  o f  GSA l e a s e d  space  a t  FOB-6, F O B - l O B ,  and t h e  Repor t e r s  Bu i ld ing  i n  Washington, DC,  a 
s t o r a g e  a r e a  i n  V i r g i n i a ,  and a f a c i l i t y  i n  Maryland. 

Technica l  suppor t  r e q u i r e d  by Headquar ters  i s  performed p r i m a r i l y  by suppor t  service c o n t r a c t o r s .  C u r r e n t l y ,  
c o n t r a c t o r s  suppor t  Headquar te rs  au tomat i c  d a t a  p rocess ing ,  eng inee r ing  services and t h e  s c i e n t i f i c  and t ech-  
n i c a l  i n fo rma t ion  program. A d m i n i s t r a t i v e  and l o g i s t i c a l  suppor t  i s  provided by t h e  inhouse workforce  a s s i s t e d  
by misce l laneous  c o n t r a c t  services. Such suppor t  i n c l u d e  communications, p r i n t i n g ,  s u p p l i e s ,  materials,  equ ip-  
ment, t r a n s p o r t a t i o n ,  occupa t iona l  medicine and h e a l t h ,  and misce l laneous  a d m i n i s t r a t i v e  suppor t  services. 
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SUMMARY OF RE SOURCES REQUIREMENTS 

FUNDS 
1978 1979 

1977 Budget Current  Budget 
E s t i m a t e  Ac tua l  Estimate E s t i m a t e  

(Thousands of  D o l l a r s )  

4 9  , 155 53 , 846 54,317 I. Personnel  and Rela ted  Cos t s . . . . . . . . . . . . . . . . . . . . . . . . . . .  49 ,716  

11. Travel................................................ 2,363 2 ,389  2 ,366  2 ,545  

5 ,248  5 ,035  5 , 6 1 0  111. F a c i l i t i e s  Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,146  

I V .  Technical  Services. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,339  1 2 , 6 2 0  12 ,736  15 ,082  

V. Management and Operat ions  6,004  - 6 , 3 0 8  6 ,978  

............................ 75.416  80.291 84.532 T o t a l ,  fund requirements  75.719 

............................. 6,155  

D i s t r i b u t i o n  of  Permanent P o s i t i o n s  by Program 
1978 1979 

1977 Budget Current  Budget 
Estimate Ac tua l  E s t  irna t e  E s t i m a t  e 

D i r e c t  P o s i t i o n s  

20 3 - 20 3 - 1 9 1  Space T r a n s p o r t a t i o n  Systems.. ............................ - 190 - 

80  77 80  7 5  
100 103  112  117 

10 11 11 11 

Space s h u t t l e  ........................................... 
Space f l i g h t  o p e r a t i o n s  ................................. 
Expendable launch v e h i c l e s  .............................. 

104 - 109  - 104 Space Sciences............................................ - 
Physics  and as t ronomy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39 
Lunar and p l a n e t a r y  e x p l o r a t i o n .  ........................ 
L i f e  sciences. . . . . . . . . . . . . . . . .  19 

46 .......................... 
39 39 
51  46 
19  19  

1 0 4  - 
39 
4 6  
1 9  
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Space and Terrestr ial  App l i ca t i ons  ......................... 
Space a p p l i c a t i o n s  ....................................... 
Technology u t i l i z a t i o n  ................................... 

Aeronau t i c s  and Space Technolopy ........................... 
Aeronau t i ca l  r e s e a r c h  and technology ..................... 
Space r e s e a r c h  and technology ............................ 
Energy technology a p p l i c a t i o n s  ........................... 

Tracking and Data A c q u i s i t i o n  .............................. 
Sub to t a l .  d i r e c t  p o s i t i o n s  ............................. 

Management and Opera t ions  Support  P o s i t i o n s  ................ 
T o t a l .  permanent p o s i t i o n s  ................................. 

1977 
Actua l  

108 

89 
19 

152 . 

75 
56 
2 1  

44 . 

598 

947 

1.545 

1978 
Budget Curren t  

E s t i m a t e  E s t i m a t e  

111 . . 116 

97 92 
19  19 

161 155 . 

8 1  
58 
22 

42 . 

619 

917 

1.536 

77 
58 
20 

42 . 

615 

9 20 

1.535 

1979 
Budget 

E s t i m a t e  

111 

92 
19 

155 

77 
58 
20 

42 

615 

920 

1.535 
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PERSONNEL AND RELATED COSTS 

1977 
Actual 

I. PERSONNEL AND RELATED COSTS..... ......................... 49,716 

Basis of Fund Requirements 

A. Compensation and Benefits 

1. Compensation 

a. Permanent positions...... ........................ 43,201 
b. Nonpermanent ..................................... 870 
c. Reimbursable detailees. 2 60 
d. Overtime and other compensation 2 64 

.......................... .................. 
Subtotal, Compensation ......................... 44,595 

2. Benefits ............................................. 4,115 

Subtotal, Compensation and Benefits .............. 48,710 
B. Supporting Costs 

1. Transfer of personnel ................................ 136 
2. Civil Service Commission Services.................... 271 
3. Personnel training ................................... 599 

Subtotal, Supporting Costs....................... 1,006 

Total, Personnel and Related Costs................... 49,716 

1978 
Budget Current 
Estimate Estimate 
(Thousands of Dollars) 

49 , 155 

42 , 367 

2 58 
2 58 

1,110 

43 , 993 

4,227 

48,220 

206 
132 
597 

93 5 

49,155 

53,846 

46,351 
1,168 
27 7 
2 93 

48,089 

4,546 

52 , 635 

206 
2 82 
723 

1,211 

53 , 846 

1979 
Budget 
Es t ima t e 

54,317 

46,930 
1,175 
279 
277 

48,661 

4,553 

53,214 

220 
138 
745 

1 , 103 
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1978 1979 
Budget 1977 Budget Current  

Ac tua l  E s  t i m a  t e Est imate  E s t  ima t e 
(Thousands of D o l l a r s )  

A .  Compensation and Benef i t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48,710 48 , 220 52 , 635 53,214 

1. Compensation.. . . . . . . . . . . . .  .......................... 44,595 43,993 48,089 48,661 

a .  Permanent p o s i t i o n s  ............................. 43,201 42 , 367 46,351 46 , 930 

The c o s t  f o r  permanent p o s i t i o n s  i s  t h e  l a r g e s t  p a r t  of  personnel  and r e l a t e d  c o s t s .  The funds 
shown above w i l l  suppor t  1,535 permanent p o s i t i o n s  i n  1978 and i n  1979. 

Basis  o f  Cost f o r  Permanent P o s i t i o n s  

The e s t i m a t e  f o r  permanent compensation ( s t a r t i n g  from p r i o r  year  c o s t )  i s  based upon t h e  p o s i t i o n  s t r u c t u r e  
a t  t h e  s t a r t  of  t h e  y e a r ,  a s  modified by t h e  a d d i t i o n  of  new p o s i t i o n s  and abolishment of e x i s t i n g  p o s i t i o n s ,  
w i t h i n  grade  advances ,  c a r e e r  development, and t h e  e f f e c t  of  1978 pay i n c r e a s e s .  
t h e  year-end p o s i t i o n  s t r u c t u r e  i s  e s t a b l i s h e d  and t h e  c o s t  e f f e c t  f o r  t h e  yea r  i s  c a l c u l a t e d  based on t h e  
es t ima ted  pe r iod  t h a t  t h e s e  m o d i f i c a t i o n s  a r e  i n  e f f e c t  a s  fo l lows:  

A f t e r  t h e s e  m o d i f i c a t i o n s ,  

46,351 Cost of  permanent p o s i t i o n s  i n  1978...........,.............0. 

Cost of i n c r e a s e s  i n  1979..................................... +90 1 
Within  g rade  advances and c a r e e r  development: 

F u l l  y e a r  e f f e c t  of  1978 ac t ions . . . . . . . . . . . . . . . .  
P a r t i a l  yea r  e f f e c t  of  1979 ac t ions . . . . . . . . . . . . .  

F u l l  y e a r  e f f e c t  o f  1978 pay i n c r e a s e s . . . . . . . . . . . .  

+4 12 
+434 

+5 5 

Cost d e c r e a s e s  i n  1979... . . . . . . . . . . .  .......................... -322 
Turnover sav ings :  

F u l l  yea r  e f f e c t  of  1978 ac t ions . . . . . . . . . . . . . . . .  - 50 
- 272  P a r t i a l  yea r  e f f e c t  of  1979 ac t ions . . . . . . . . . . . . .  

Cost of permanent p o s i t i o n s  i n  1979. . . . . . , . . . . . . . . . . . . . . . . . . . .  46,930 
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1978 
1977 Budget Current 

Estimate Estimate 
(Thousands of Dollars) 

Actual 

1979 
Budget 
Estimate 

bo Nonpermanent positions 

1.  COSt.....O.....OO...O..............*.......o 870 1,110 1,168 1,175 
2. Number of workyears ........................ 100 91 106 10 5 

The increase in the 1978 current estimate over the 1978 budget estimate is due to the effect 
of the 1978 pay increase, and an increase in the disadvantaged youth program. 
temporary employment at the same level as in 1978. 

The 1979 program reflects 

The 1979 plan includes 105 nonpermanent workyears, which will be used to support the follow- 
ing programs at the levels indicated below. 

Distribution of Nonpermanent Workyears by Program 

Workyears Program 

Cooperative program....o...............................~............ 12 

Other temporary exployment - 
Summer program.......o........................~~~...~~.~..~.~........ 17 
Youth opportunity program...................................~.~...... 40 

36 .......................................... 
Total..oo. ........................................................ - 105 - 

c. Reimbursable detailees. ........................ 2 60 258 277 279 

The services of a small group of military officers and civilian detailees from other government 
agencies are utilized by NASA Headquarters where such assignments are of mutual benefit. The number of 
personnel detailed varies from seven to 16, all of whom are assigned to Headquarters program and facilities 
offices. The 1978 current estimate 
and the 1979 estimate are increased from the 1978 budget estimate to reflect an increase of two manyears, 
as well as the cost of 1978 pay increases. 

The estimates for 1978 and 1979 will cover the cost of nine workyears. 
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1977 
Actual 

1978 
Budget Current 

Estimate Estimate 
(Thousands of Dollars 

1979 
Budget 
Estimate 

d. Overtime and other compensation ................. 2 64 2 58 2 93 277 

The estimate for overtime compensation for 1979 is less than for 1978. The increase in the 1978 
current estimate over the budget estimate reflects increased activity associated with key program milestones 
and events within various management and operating offices, and the October 1977 pay raise. The decrease in 
1979 reoresents a return to the level exoerienced in 1977 at current rates. - - r - - - -  

2. Benefits.................... ..... . O  ....... .......... 4,115 4,227 4,546 4,553 

I In addition to compensation, NASA makes an employer's contribution to personnel benefits as authorized 
and required by law. 
estimate reflects the effect of 1978 pay increases. The following table indicates the costs of personnel 

The increase in the 1978 current estimate and 1979 budget estimate from the 1978 budget 

benefits by che various cost categor 

Category of Cost 

- -  
ies : 

I Civil Service Retirement Fund..............o.O.... 3,029 2 , 968 3,256 3,291 
EmDlovee life insurance,....,...,.................. 188 194 2 10 2 15 . - -  = - - - I  - -  ~~~- 

Employee health insurance. 
Workmen's compensation.... 

..... 

0 0 . 0 0  

. . 0 . 0  

_.  .. .. 
. . . . . . .  

. 0 . . . . .  

o . . . . . .  

.......... 678 .......... 94 
722 7 17 
12 5 12 5 

726 
12 9 

.......... 

Severance pay..OOO.OO.ODO. 

B. Supporting CostS..OO.O...O.OOO.O 

. . ~ ~ .  ..... 

..... 

..... 

.. .. 

.o 

0 .  

....... 

....... 

. 0 0 . 0 0 .  

--- .......... 
.......... 4,115 

.......... 1,005 

33 33- 

4,227 4,546 

935 1,211 

33 

4,553 

1,103 

I Supporting personnel costs provide for the expenses of moving employees to their initial duty station or 
reassignment; for security investigations and other recruitment costs; and for maintaining and expanding the I 

skills of our employees. These cost I s are S ummariz ed as follows: 
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1978 1979 
Budget 1977 Budget Current  

Actua l  E s  t ima t e E s  t ima t e E s  t ima t e 
(Thousands of  D o l l a r s )  

1, T r a n s f e r  o f  personnel  ................................ 13 6 206 206 220 

L e g i s l a t i o n  enac ted  i n  1966 provided t h a t  t h e  Government would pay f o r  c e r t a i n  r e l o c a t i o n  c o s t s  

The e s t ima ted  c o s t s  f o r  1979 a r e  based on t h e  h i s t o r i c a l  number and average  c o s t  o f  
which a r e  budgeted i n  t h i s  ca t egory ,  such a s  t h e  expenses o f  s e l l i n g  and buying a home, and t h e  c o s t  o f  
fami ly  r e l o c a t i o n s .  
r e l o c a t i o n s  f o r  Headquar t e r ' s  personnel .  

2. C i v i l  S e r v i c e  Commission serv ices . . . . . , . . . . . .  ....... 2 7 1  132 282 138 

Headquar te rs  re imburses  t h e  C i v i l  S e r v i c e  Commission and o t h e r s  f o r  i n v e s t i g a t i o n  of new h i r e s  and 
Equal Employment Oppor tuni ty  compla in ts  f o r  t h e  e n t i r e  agency. The c o s t  of i n v e s t i g a t i o n  i s  a f u n c t i o n  o f  
two v a r i a b l e s ,  t h e  number of i n v e s t i g a t i o n s  t o  be  conducted, and t h e  u n i t  charge  made by t h e  C i v i l  Service 
Commission o r  o t h e r  agency. There i s  a l s o  a payment t o  t h e  Commission f o r  F e d e r a l  wage system su rveys  and 
any r eques t ed  i n v e s t i g a t i o n  of formal  d i s c r i m i n a t i o n  compla in ts .  The i n c r e a s e  i n  t h e  1 9 7 8  c u r r e n t  estimate 
over  the 1978 budget  est imate r e f l e c t s  an Aerospace Technica l  Va l i da t i on  Study t o  de termine  t h e  e f f e c t i v e n e s s  
of pe r sonne l  procurement systems i n  t h e  aerospace  f i e l d .  The decrease  i n  1979 r e f l e c t s  t h e  complet ion of t h e  
s tudy .  

3 .  Personnel  t r a i n i n g  .................................. 590 597 7 2 3  745 

The maintenance and expansion o f  t h e  s k i l l s  a r e  e s s e n t i a l  i n  c a r r y i n g  ou t  t h e  agency ' s  many complex 
Such t r a i n i n g  i s  provided w i t h i n  t h e  framework of  t h e  Government Employees Tra in ing  A c t  t e c h n i c a l  programs. 

of  1958. P a r t  of t h e  t r a i n i n g  c o n s i s t s  o f  cou r ses  o f f e r e d  by o t h e r  Government agenc ie s ,  u s u a l l y  f o r  a f ee .  
The remainder  of  t h e  t r a i n i n g  i s  provided through nongovernmental sou rces .  The c o s t s  a r e  f o r  t u i t i o n ,  f e e s  
and r e l a t e d  c o s t s  f o r  t r a i n i n g  a t  c o l l e g e s ,  u n i v e r s i t i e s ,  t e c h n i c a l  i n s t i t u t i o n s ,  and f o r  t h e  c o s t  of  semi- 
n a r s  and workshops i n  which groups of Headquar te rs  and F i e l d  Center  employees r e c e i v e  t r a i n i n g  i n  s u b j e c t s  
of agency-wide i n t e r e s t .  
tween t h e  1978 budget e s t i m a t e  and t h e  1 9 7 8  c u r r e n t  e s t i m a t e  r e f l e c t s  i nc reased  t r a i n i n g  f o r  mid- leve l  
management a s  w e l l  as  inc reased  a c t i v i t y  i n  s p e c i a l i z e d  t r a i n i n g  t o  m e e t  f u n c t i o n a l  requi rements  o f  t h e  
agency. The 1979 e s t i m a t e  r e f l e c t s  a c o n t i n u a t i o n  o f  t h e  1978 l e v e l  f o r  t r a i n i n g  a t  c u r r e n t  r a t e s .  

Such t r a i n i n g  i s  used t o  ma in ta in  and expand employee s k i l l s .  The i n c r e a s e  be- 
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TRAVEL 

1978 1979 
Budget 197 7 Budget Current  - 

Actual  E s  t ima t e Est imate  Est imate  
(Thousands of D o l l a r s )  

11. T R A V E L . . . O . D . . . . . . . ~ . . O O . o . . . . . . . . . . . O . . . ~ . ~ ~ ~ ~ ~ ~ ~ . . . ~ . . .  2,363 2,389 2,366 2,545 

Basis  of Fund Requirements 

A. Program Travel...O.....OO..O......0.........0.......~.... 916 1,075 973 1,095 

................. 248 2 7 7  2 59 235 B. S c i e n t i f i c  and Techn ica l  Development.... 

C. Management and Operat ions  Travel......................o.o 1,199 1,037 1,134 1 ,215 

T o t a l ,  Travel....................................o..o.o 2,363 2,389 2,366 2,545 

A .  Program Travel. . . . . . . . . . .OD.., . , . . . . . . . . . . . . . . . . .~.~.~.. .  916 1,075 973 1,095 

Program t r a v e l  i s  d i r e c t l y  r e l a t e d  t o  t h e  accomplishment of  NASA's r e s e a r c h  and development programs. 
The program This ca tegory  r e p r e s e n t s  approximate ly  43% of  t h e  Headquarters  t r a v e l  requirements  f o r  1979. 

t r a v e l  r e q u i r e s  approximate ly  3,760 t r i p s  i n  1979, an  i n c r e a s e  of about 260 t r i p s  over  t h o s e  a n t i c i p a t e d  
i n  1978. The i n c r e a s e  i n  1979  i s  r e q u i r e d  p r i m a r i l y  t o  con t inue  suppor t  of t h e  Space S h u t t l e  program. 

B. S c i e n t i f i c  and Techn ica l  Development ..................... 2 48 2 7 7  2 59 235 

S c i e n t i f i c  and t e c h n i c a l  development t r a v e l  p e r m i t s  employees t o  p a r t i c i p a t e  i n  meetings and seminars  
wi th  o t h e r  r e p r e s e n t a t i v e s  of t h e  ae rospace  community. This p a r t i c i p a t i o n  a l lows  personnel  t o  b e n e f i t  from 
exposure t o  t e c h n o l o g i c a l  advances i n  t h e  f i e l d  which a r i s e  o u t s i d e  NASA, a s  w e l l  a s  t o  p r e s e n t  bo th  accom- 
pl ishments  and problems t o  t h e i r  a s s o c i a t e s .  
c e r t a i n  problems f o r  the  b e n e f i t  of t h e  Government. 
e s t i m a t e  i s  due t o  t h e  inc reased  demand f o r  S h u t t l e  r e l a t e d  program t r a v e l .  

Many of  t h e s e  meetings a r e  working panels  convened t o  s o l v e  
The dec rease  of t h e  1979 e s t i m a t e  from t h e  1978 

RPM 11-11 
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1978 1979 
budget Current Budget 

Ac tua 1 Estimate Estimate Estimate 
(Thousands of Dollars) 

C. Management and Operations Travel..O.O......O....O...O.... 1,199 1,037 1,134 1,215 

Management and operations travel is for the direction and coordination of general management matters. 
It includes travel by senior officials to review Center requirements and operations, travel in such areas 
as personnel, financial management, and procurement to assure agency policies and procedures are being 
implemented properly throughout the agency, local transportation, and Congressional travel. This travel 
will involve about 2,265 trips, a slight increase of 45 trips over the 1978 estimate. The increase in 
the 1979 budget estimate over the 1978 current estimate is to cover increased effort in the institutional 
management area. 

FACILITIES SERVICES 

NASA Headquarters involves a complex of buildings in the District of Columbia and nearby Maryland and 
Virginia. These are either Government-owned or leased buildings for which NASA must provide reimbursement 
to GSA in accordance with P.L. 92-313. 

This complex encompasses some 556,790 gross square feet of building space including 6 buildings. This 

The personnel are engaged in a one shift operation exercising management over the space flight 
complex of primarily office space supports an average daily Headquarters population of 2,000 to 2,100 
personnel. 
centers, research centers, and other installations that constitute the National Aeronautics and Space 
Administration. 

111. FACILITIES SERVICES...................................... 4,146 5,248 5,035 5,610 

Basis of Fund Requirements 

A. Rental of Real Property.............. .................... 3,419 4,472 4,464 4,777 

B. Maintenance and Related Services......................... 

1. Facilities........................................... 600 623 42 2 669 
2. Equipment..... ....................................... 6 3 7 10 

Subtotal..........................,................ 606 626 42 9 679 

....................................... 12 1 150 142 154 

Total, Facilities Services.......,.. ................... 4,146 5,248 5,035 5,610 

C. Custodial S e r v i ~  

R P M  11-12 
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1978 1979 
1977 Budget Cur ren t  Budget 

Estimate Es t imate  Ac tua l  Es t imate  
(Thousands of D o l l a r s )  

.................................. 4 472 A .  Ren ta l  o f  Real P roper ty  _.3,419 -I--- 

This  p rov ides  space f o r  pe r sonne l  a s  w e l l  a s  s t o r a g e  and warehouse space  f o r  equ 
m a t e r i a l s .  The a r e a  requirements  a r e  approximately  t h e  same as those  r e n t e d  i n  1978 
t o t a l  c o s t  i n c r e a s e  r e f l e c t s  inc reased  r e n t a l  r a t e s  as p r o j e c t e d  by General  S e r v i c e s  

B. Maintenance and Re la ted  Services . . . . . . . . . . . . . . . . . . . . . . . . .  606 526 

1. F a c i l i t i e s .  .......................................... 600 623 

4 464 2- 4 777 -L- 

pment, s u p p l i e s  and 
however t h e  1979 

Admin is t ra t ion  (GSA). 

429 679 

422 669 

This  e s t i m a t e  i n c l u d e s  funds f o r  a l t e r a t i o n s  such as  p a r t i t i o n  changes,  t e l ephone  changes,  and gen- 
e r a l  b u i l d i n g s  maintenance.  The 1979 e s t i m a t e  r e f l e c t s  t h e  1978 l e v e l  a s  a d j u s t e d  t o  provide  funding f o r  
p r o j e c t s  d e f e r r e d  from 1978. 

2 .  Equipnient ............................................ 6 3 7 10 

Th is  i n c l u d e s  reimbursement t o  GSA f o r  i n s t a l l a t i o n  and maintenance o f  s e c l i r i t y  a larm systems and 
equipment. 

C.  C u s t o d i a l  Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  1 150 142 154 

This  a c t i v i t y  provides  f o r  s e c u r i t y  services. The i n c r e a s e  i n  t h e  1979 est imate i s  f o r  i n c r e a s e d  c o n t r a c t  
c o s t s .  
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TECHNICAL SERVICES 

1978 1979 
1977 Budget Cur ren t  Budget 

Ac tua l  Es t imate  Estimate Est imate 
(Thousands of D o l l a r s )  

15,082 I V .  TECHNICAL 13,339 12 , 620 12,736 

Basis of Fund Requirements 

A .  Automatic Data P r o c e s s i n g  

1 y 800 
3 962 

1,699 
3 ,415 

1,984 
2,217 

1 ,508 
2,915 

1. Equipment. .......................................... 
2 .  Opera t ions  .......................................... 

4.423 5,114 4.201 5,762 S u b t o t a l . . . . . . .  ................................... 
B. S c i e n t i f i c  and Techn ica l  In fo rmat ion  

115 
9,017 

10 6 
7,341 

7,447 

1. L i b r a r y  .............................................. 
2.  Educa t iona l  and in fo rmat ion .  ........................ 

44 
8 ,941 

10 6 
7 , 916 

9,132 8,022 S u b t o t a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.985 

175 188 175 153 C .  

A .  

Shop Support  and Serv ices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T o t a l ,  Techn ica l  Services.................o....o.... 15,082 13,339 

4 ,201  5 762 . .2-- 5,114 4,423 Automatic Data Process ing  ............................... 
This  c a t e g o r y  inc ludes  funds f o r  t h e  l e a s e ,  purchase,  maintenance,  . -  

of  ADP equipment, The i n c r e a s e  i n  1979 i s  due t o  i n c r e a s e s  f o r  t i m e  s h a r i n g  s e r v i c e s  and a wage e s c a l a t i o n  
and programming and o p e r a t i o n  s e r v i c e s  

i n  t h e  n e g o t i a t e d  suppor t  s e r v i c e  c o n t r a c t .  

f------- 
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1978 1979 
1977 Budget Current  Budget 

Ac tua l  E s t  i m a  t e Es t imate  Es t imate  
(Thousands o f  D o l l a r s )  

1. Equipment ............................................ 1,984 1 ,508 1,699 1 , 800 

The funding provides  f o r  t h e  maintenance and l e a s e  of ADP equipment. The i n c r e a s e  i n  FY 1979 i s  due 
t o  a d d i t i o n a l  l e a s e  c o s t s  and a s l i g h t  i n c r e a s e  i n  maintenance c o s t s .  

2. Opera t ions  ........................................... 2,217 2 ,915 3 ,415 3,962 

This  funding p rov ides  f o r  t h e  programming and o p e r a t i o n  s e r v i c e s  f o r  p a y r o l l ,  accoun t ing ,  procurement,  
pe r sonne l ,  supp ly ,  and c o n t r a c t  r e p o r t s .  The i n c r e a s e  i n  1978 between t h e  budget and t h e  c u r r e n t  e s t i m a t e  
i s  due t o  an  i n c r e a s e  of  e l e v e n  suppor t  c o n t r a c t o r  workyears.  The i n c r e a s e  i n  1979 i s  due t o  e s c a l a t e d  
requirements  f o r  t i m e  s h a r i n g  s e r v i c e s  and t h e  n e g o t i a t e d  wage e s c a l a t i o n  i n  t h e  suppor t  s e r v i c e  c o n t r a c t .  

B. S c i e n t i f i c  and Techn ica l  In fo rmat ion . .  ................... 8,985 

This  c a t e g o r y  i n c l u d e s  funds f o r  t h e  o p e r a t i o n  of t e c h n i c a l  l i b r a r i e s ,  
programs, o p e r a t i o n  o f  t h e  NASA S c i e n t i f i c  and Techn ica l  In fo rmat ion  F a c i l  
such a s  p r e p a r a t i o n  o f  manuscr ipts  and p r i n t i n g .  Approximately 42% of  t h e  
r e p r e s e n t s  t h e  c o s t  o f  t h e  NASA S c i e n t i f i c  and Techn ica l  In fo rmat ion  F a c i l  

1. Libraries. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .~. . . . . . .~. . . .  44 

8,022 7 , 447 9,132 

educat  iona I. and in fo rmat ion  
t y ,  and documentation s e r v i c e s ,  
t o t a l  e s t i m a t e  f o r  FY 1979 
t Y .  

10 6 106 115 

The t e c h n i c a l  l i b r a r i e s  provide  r e f e r e n c e  a c q u i s i t i o n ,  c a t a l o g i n g ,  t r a n s l a t i n g  and d i s s e m i n a t i o n  
s e r v i c e s  t o  a l l  NASA employees. No s i g n i f i c a n t  changes a r e  planned i n  1979. 

2 .  Educa t iona l  and Informat ion. . .  ....................... 8,941 7,916 7 ,341  9,017 

Two major a c t i v i t i e s  a r e  con ta ined  i n  t h i s  subfunc t ion .  The f i r s t  i s  t h e  e d u c a t i o n a l  and informa- 
t i o n a l  program and t h e  second i s  t h e  NASA Headquar ters  s c i e n t i f i c  and t e c h n i c a l  in fo rmat ion  a c t i v i t y .  

a .  Educa t iona l  and in fo rmat ion  programs.. . . . . . . . . . . . . . . . . . . . . . .  ........................... 2,469 

The e d u c a t i o n a l  and i n f o r m a t i o n a l  programs provide  f o r  t h e  g a t h e r i n g  and d i s s e m i n a t i o n  of i n f o r -  
mation about  t h e  agency ' s  programs t o  t h e  mass communications media, t h e  g e n e r a l  p u b l i c ,  and t o  the 
e d u c a t i o n a l  community a t  t h e  e lementary  and secondary levels .  A s s i s t a n c e  t o  t h e  nass communications media 
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i n c l u d e s  t h e  g a t h e r i n g  and e x p o s i t i o n  of  newsworthy materials  i n  suppor t  of t h e i r  r e q u e s t s ,  and t a k e s  such 
forms as p r e s s  k i . t s ,  news releases, t e l e v i s i o n  and r a d i o  in fo rma t ion  t a p e s  and c l i p s ,  and f e a t u r e  material .  
Research,  development, and o p e r a t i o n a l  mi s s ions  i n  a e r o n a u t i c s  and space  p rov ide  s u b s t a n t i v e  knowledge and 
serve as an e d u c a t i o n a l  s t i m u l u s  t o  s t u d e n t s  and t e a c h e r s .  NASA responds t o  expressed  needs of s t u d e n t s  and 
t e a c h e r s  by developing  cu r r i cu lum supplements  i n  space- re l a t ed  areas such as p h y s i c s ,  b io logy ,  chemis t ry ,  
and math; a s s i s t a n c e  t o  over  1,000 t e a c h e r  workshops and p r o f e s s i o n a l  educa t ion  meet ings  (wi th  ove r  30,000 
t e a c h e r s  p a r t i c i p a t i n g ) ;  and p a r t i c i p a t i o n  i n  s c i e n c e  f a i r s .  The l a r g e s t  s i n g l e  program is the Spacemobile,  
a t o u r i n g  space- science  educa t ion  l e c t u r e  demonst ra t ion  u n i t .  These funds a l s o  p rov ide  f o r  Equal  Employment 
Oppor tuni ty  e x h i b i t s  and f i l m s  t o  re la te  t o  h igh  s c h o o l s ,  c o l l e g e s ,  and t h e  p u b l i c ,  t h e  key r o l e s  t h a t  women 
and m i n o r i t i e s  p l a y  i n  t h e  U.S. Space Program. The i n c r e a s e  i n  1979 i s  due t o  t h e  i n c r e a s e d  c o s t s  of pro- 
v i d i n g  e d u c a t i o n a l  and news s e r v i c e s  and the spacemobile  program. 

b. S c i e n t i f i c  a n d ' t e c h n i c a l  informat ion . . . . . .  ............................................ 6,548 

The s c i e n t i f i c  and t e c h n i c a l  i n fo rma t ion  a c t i v i t y  i nc ludes  t h e  c o s t  of  t h e  NASA S c i e n t i f i c  and 
Techn ica l  In fo rma t ion  F a c i l i t y  (STIF),  documentat ion and p u b l i c a t i o n  s e r v i c e s ,  systems development, and 
t r a n s l a t i o n  s e r v i c e s .  The l a r g e s t  requirement  i s  t h e  NASA S c i e n t i f i c  and Techn ica l  In fo rma t ion  F a c i l i t y ,  
which i s  e s t ima ted  t o  c o s t  $3.8 m i l l i o n  i n  1979. The c o s t  of  a l l  o t h e r  i n fo rma t ion  s e r v i c e s  i s  e s t ima ted  
a t  approximate ly  $2.7 m i l l i o n .  These c o s t s  a r e  f o r  t h e  documentat ion o f  worldwide aerospace  j o u r n a l s  and 
r e p o r t  l i t e r a t u r e ;  monographs and t e c h n i c a l  rev iews;  ana lyz ing ,  e v a l u a t i n g ,  and t e s t i n g  new methods and 
systems i n  t h e  f i e l d  of  s c i e n t i f i c  communications t o  i n c r e a s e  t h e  e f f e c t i v e n e s s  o f  t h e  t e c h n i c a l  informa- 
t i o n  program; and t r a n s l a t i n g  f o r e i g n  language t e c h n i c a l  books, r e p o r t s ,  and j o u r n a l  a r t i c l e s  r e q u i r e d  t o  
meet t h e  needs o f  NASA and i t s  c o n t r a c t o r  s c i e n t i f i c  personnel  t o  k e e p  a b r e a s t  o f  world developments i n  
t h e  space  s c i e n c e s  and r e l a t e d  f i e l d s .  The 1979 e s t i m a t e  r e f l e c t s  suppor t  c o n t r a c t o r  wage e s c a l a t i o n  and 
a f u l l  twelve month's funding and inc reased  c o s t s  i n  t h e  documentation of  publ i shed  l i t e r a t u r e .  

1978 1979 
Budget 1977 Budget Current  

Ac tua l  Es t ima te  Es t imate  E s  t ima t e 
(Thousands of  D o l l a r s )  

153 175 1 7  5 188 C.  Shop Support  and S e r v i c e s .  ............................... 
These funds provide  f o r  t h e  c o n t i n u t a t i o n  of  s t u d i e s  on r e l i a b i l i t y  c o s t  e v a l u a t i o n s  and NASA-wide S a f e t y ,  

The $13,000 i n c r e a s e  i n  t h e  1 9 7 9  e s t i m a t e  w i l l  p rovide  f o r  p r e p -  R e l i a b i l i t y  and Q u a l i t y  Assurance S tanda rds .  
a r a t i o n  of  t h e  S a f e t y  and P a r t s  A p p l i c a t i o n s  Handbooks. 
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MANAGEMENT AND OPERATIONS 

1978 1979 
197 7 Budget Cur ren t  Budget - 

A c t u a l  E s  t i m a  t e Es t imate  E s t  b a t e  
(Thousands o f  D o l l a r s )  

V .  MANAGEMENT AND OPERATIONS............................... 6,155 6,004 6,308 6,978 

Basis of Fund Requirements 

A .  A d m i n i s t r a t i v e  Communications........................... 1.658 1,857 2,163 2,284 

B. P r i n t i n g  and Reproduct ion ............................... 7 60 52 7 6 62 722 

C. T r a n s p o r t a t i o n  .......................................... 186 170 169 182 

D. I n s t a l l a t i o n  Common Services. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 ,551  -r-- 3 450 3 ,314 3,790 

T o t a l ,  Management and Opera t ions  .................... 6,155 6,004 6,308 6,978 

A.  A d m i n i s t r a t i v e  Communications.... ....................... 1,658 1,857 2,163 2,284 

Provides  f o r  t h e  c o s t s  of  l eased  l i n e s ,  long d i s t a n c e  t o l l s ,  te lephone exchange s e r v i c e s ,  and o t h e r  com- 
munica t ions ,  such a s  t e l e g r a p h  and postage.  The i n c r e a s e  i n  1979 i s  due t o  h igher  lease l i n e s  and p o s t a l  
c o s t s .  

1. Loca l  t e l ephone  s e r v i c e . . . . . .  ............................................................. 556 

I n c l u d e s  c o s t  o f  o p e r a t i o n  of te lephone exchange s e r v i c e s .  
t 

2 .  Long d i s t a n c e  te lephone se rv ice . . . . . . . . . . . . .  .............................................. 902 

Covers c o s t  of l eased  l i n e s  and long d i s t a n c e  t o l l s .  

3 .  Non-telephone communications. ............................................................. 82 6 

Inc ludes  postage and TWX s e r v i c e s .  
f------\ 
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1978 1979 
I?-- Fudget Cur ren t  Fudge t 

.A c t L13 I Est imote  Est imate  Es L ima t c 
I rhousands  o E  Dol l a r s )  

C.  T r a n s p o r t a t i o n  ........................................... 186 170 1 !I9 182 

Inc ludes  r e n t a l  o f  t r u c k s ,  a' w e l l  as t he  movement o f  s u p p l i e s ,  m a t e r i a l s ,  equipment and r e l a t e d  i t ems .  
A 1 5 0  inc luded 1 s t h e  c o s t  o f  o p e r a t i n g  and main ta in ing  t h e  a d m i n i s t r a t i v e  a i r c r a f t  which i s  a ss igned  t o  the  
J e t  P ropu ls ion  Labora to ry  b u t  flinded through NASA Headquar ters .  

D .  I n s t a l l a t i o n  Common S e r v i c e s  ............................. 3,551 3,450 3 ,314 3,790 

T h i s  funding i n c l u d e s  those  s e r v i c e s  which suppor t  t h e  Headquar ters  g e n e r a l l y ,  such a s :  c h a r t  and r e -  
l a t e d  a r t  work; o p e r a t i o n  of photocopy equipment;  l e a s e ,  maintenance and r e p a i r  o f  o f f i c e  equipment and 
v e h i c l e s ;  s u b c o n t r a c t o r  r e p o r t i n g  systems; minor government and c o n t r a c t u a l  s e r v i c e s ;  c o n t r a c t  h i s t o r i e s ;  
s p e c i a l  p r o j e c t  c o n t r a c t s ;  t r u c k i n g  and l abor  services; medical  services; p a t e n t  s e r v i c e s ;  i q t e r n a t i o n a l  
suppor t  s e r v i c e s ;  c o n t r a c t o r  i n c e n t i v e  awards;  Equal Employment Opportuni ty  community r e l a t i o n s  and fe l low-  
s h i p s ;  A d m i n i s t r a t o r ' s  r e p r e s e n t a t i o n  a l lowance;  NASA management t r a i n i n g  programs; and overseas  admin i s t ra-  
t i v e  s u p p o r t ;  and f o r  s u p p l i e s ,  m a t e r i a l s ,  and equipment. 

1. I n s t a l l a t i o n  suppor t  s e r v i c e .  ............................................................ 2,344 

T h i s  funding p rov ides  f o r  c h a r t  and r e l a t e d  a r t  work, o p e r a t i o n  of photocopy equipment, maintenance 
and repa i r  of o f f i c e  equipment and v e h i c l e s ,  s u b c o n t r a c t o r  r e p o r t i n g  systems,  minor government and c o n t r a c-  
t u a l  s e r v i c e s ,  c o n t r a c t  h i s t o r i e s ,  s p e c i a l  p r o j e c t  c o n t r a c t s  and t r u c k i n g  and l abor ing  s e r v i c e s ,  p a t e n t  
s e r v i c e s ,  i n t e r n a t i o n a l  suppor t  s e r v i c e s ,  c o n t r a c t o r  i n c e n t i v e  awards, Equal Employment Opportuni ty  commun- 
i t y  r e l a t i o n s  and f e l l o w s h i p s ,  A d m i n i s t r a t o r ' s  r e p r e s e n t a t i o n  a l lowance,  NASA management t r a i n i n g  programs, 
and overseas  a d m i n i s t r a t i v e  suppor t .  The i n c r e a s e  i n  1979 i s  due t o  p rev ious ly  n e g o t i a t e d  s e r v i c e  c o n t r a c t o r  
wage i n c r e a s e s  and inc reased  usage of l a b o r  s e r v i c e ,  t h e  personnel  management s u p e r v i s i o n  c o n t r a c t ,  and mid- 
l e v e l  manager t r a i n i n g  program c a r e e r  awareness program. 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1979 ESTIMATES 

JET PROPULSION LABORATORY 

DESCRIPTION 

The J e t  P r o p u l s i o n  Labora to ry  (JPL) i s  l o c a t e d  i n  Pasadena, C a l i f o r n i a ,  approximately  20 miles  n o r t h  o f  
downtown Los Angeles.  S u b s i d i a r y  f a c i l i t i e s  a re  l o c a t e d  a t  Goldstone,  C a l i f o r n i a  ( t r a c k i n g  and d a t a  a c q u i -  
s i t i o n ) ,  Edwards A i r  Force Base, C a l i f o r n i a  ( p r o p e l l a n t  fo rmula t ion  and t e s t i n g ) ,  and Table  Mountain, C a l i -  
f o r n i a  (open a i r  t e s t i n g  and astronomy).  

A t  Pasadena,  t h e  Labora to ry  occup ies  176.8 a c r e s  o f  land o f  which 145.3 acres a r e  owned by NASA and 30.9 
a c r e s  a r e  l e a s e d .  A t  Golds tone,  f a c i l i t i e s  a r e  loca ted  on land occupied under p e r m i t  from t h e  Army. A t  
Edwards A i r  Force  Base, f a c i l i t i e s  a re  l o c a t e d  on land occupied under p e r m i t  from t h e  A i r  Force .  F a c i l i t i e s  
a t  Table  Mountain a r e  l o c a t e d  on land occupied under p e r m i t  from t h e  F o r e s t  S e r v i c e  of t h e  Department o f  
A g r i c u l t u r e .  
f i x e d  a s s e t s  i n  p r o g r e s s ,  and c o n t r a c t o r - h e l d  f a c i l i t i e s ,  a s  of  September 30, 1977, was $378,314,000. 

The c a p i t a l  investment o f  t h e  J e t  P ropu ls ion  Laboratory  i n c l u d i n g  t h e  Deep Space Network, 

The Je t  P r o p u l s i o n  Labora to ry  i s  a Government-owned f a c i l i t y ,  managed, s t a f f e d ,  and operated by t h e  Cal i-  
f o r n i a  I n s t i t u t e  of Technology under a c o n t r a c t  w i t h  NASA. 
i s  borne by t h e  Researchand Development a p p r o p r i a t i o n ,  except f o r  t h e  lease o r  purchase o f  a d m i n i s t r a t i v e  
a i r c r a f t  and t h e  purchase  o f  passenger  motor v e h i c l e s ,  which c o s t s  a r e  funded from t h e  Research and Program 
Management a p p r o p r i a t i o n  and a re  inc luded  i n  t h e  NASA Headquar ters  budget p r e s e n t a t i o n .  A c c o ~ d i n g l y ,  t h e  
Research and Program Management type  c o s t s  p resen ted  i n  t h i s  S p e c i a l  Ana lys i s  f o r  JPL a r e  f o r  purposes  o f  
comparison on ly ,  and a re  no t  a p a r t  o f  t h e  NASA Research and Program Management budget.  

The e n t i r e  c o s t  o f  o p e r a t i n g  t h e  Labora to ry  

MISSION 

The J e t  P r o p u l s i o n  Labora to ry  has  been ass igned  primary r e s p o n s i b i l i t y  f o r  t h e  conduct o f  NASA programs 
concerned w i t h  s c i e n t i f i c  e x p l o r a t i o n  d f  t h e  moon, p l a n e t s ,  and i n t e r p l a n e t a r y  space  us ing  automated space-  
c r a f t .  I m p l i c i t  
i n  t h e s e  ass ignments  i s  a broad range o f  eng ineer ing ,  s c i e n t i f i c ,  and management f u n c t i o n s  devoted t o :  

The Labora to ry  i s  a l s o  a s s i g n e d  t h e  conduct o f  s e l e c t e d  automated e a r t h - o r b i t a l  miss ions .  

1. The conduct o f  complete s p a c e f l i g h t  p r o j e c t s ,  i n c l u d i n g  o v e r a l l  p r o j e c t  management and a l l  
phases of p r o j e c t  a c t i v i t y  beginning w i t h  miss ion  d e s i g n  and s c i e n t i f i c  j u s t i f i c a t i o n  and 
fo l lowing  w i t h  s p a c e c r a f t  d e s i g n ,  development, t e s t i n g ,  and f l i g h t  o p e r a t i o n s .  
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2.  The development and o p e r a t i o n  o f  t h e  Deep Space Network which p rov ides  t r a c k i n g  and d a t a  
a c q u i s i t i o n  s e r v i c e s  f o r  a l l  NASA p r o j e c t s  invo lv ing  f l i g h t s  o f  authomated s p a c e c r a f t  beyond 
n e a r - e a r t h  o r b i t s .  

3 .  Cont inuing programs of  s c i e n t i f i c  i n v e s t i g a t i o n  and suppor t ing  r e s e a r c h  and technology. 

I n  more s p e c i f i c  terms, Labora to ry  a c t i v i t i e s  i n  suppor t  o f  NASA can be c a t e g o r i z e d  a s  fo l lows :  

P l a n e t a r y  E x p l o r a t i o n  - S i n c e  t h e  v e r y  beginning of t h e  n a t i o n ' s  space  a c t i v i t i e s  the  J e t  P ropu ls ion  
Labora to ry  has devoted a major p a r t  o f  i t s  e f f o r t  t o  t h e  Lunar and P l a n e t a r y  E x p l o r a t i o n  Program. The 
Mariner ser ies  o f  s p a c e c r a f t  w a s  des igned and developed by JPL, and t h e  Laboratory  has  had p r o j e c t  
management r e s p o n s i b i l i t y  f o r  a l l  Mariner  miss ions ,  i n c l u d i n g  t h e  f u n c t i o n s  o f  i n t e g r a t i o n ,  assembly,  and 
t e s t i n g  o f  t h e  s p a c e c r a f t .  The two most r e c e n t l y  completed miss lons  i n  t h e  Mariner s e r i e s  a r e  those  o f  
Mariner 9 ,  which r e t u r n e d  s c i e n t i f i c  d a t a  f o r  n e a r l y  a yea r  from a n  o r b i t  around Mars, and Mariner 10, 
which ga the red  d a t a  i n  a c l o s e  f lyby  o f  Venus followed by t h r e e  s e p a r a t e  encounte r s  w i t h  Mercury. 

The Labora to ry  c o n t i n u e s  t o  be involved a s  a major p a r t i c i p a n t  i n  t h e  Viking p r o j e c t  which, d u r i n g  t h e  
summer o f  1976, p laced two s p a c e c r a f t  i n  o r b i t  about  t h e  p l a n e t  and two l a n d e r s  on i t s  s u r f a c e .  Langley 
Research Cen te r  has  had o v e r a l l  management r e s p o n s i b i l i t y  f o r  t h e  Viking p r o j e c t  and f o r  development o f  
t h e  l ander .  JPL has  had r e s o n s i b i l i t y  f o r  t.he development o f  t h e  o r b i t e r ,  f o r  t h e  t r a c k i n g  and d a t a  
a c q u i s i t i o n  system, and f o r  t h e  miss ion  c o n t r o l  and computing c e n t e r ,  The miss ion  p lan  involved p l a c i n g  
t h e  e n t i r e  s p a c e c r a f t  i n  o r b i t  about  Mars, and,  a f t e r  s u i t a b l e  p r e p a r a t i o n s ,  r e l e a s i n g  t h e  l a n d e r  t o  
e n t e r  t h e  Mar t i an  atmosphere and s o f t  land on t h e  s u r f a c e .  S c i e n t i f i c  d a t a  a r e  c o l l e c t e d  i n  o r b i t ,  d u r i n g  
a tmospher ic  e n t r y ,  and on t h e  s u r f a c e .  I n  a d d i t i o n  t o  d e l i v e r y  o f  t h e  l a n d e r ,  the  primary f u n c t i o n s  o f  
t h e  o r b i t e r  were t o  p rov ide  o b s e r v a t i o n a l  d a t a  f o r  use  i n  f i n a l  s e l e c t i o n  o f  t h e  l and ing  s i t e ,  and t o  
s e r v e  throughout  t h e  miss ion  as  a r e l a y  s t a t i o n  t o  r e c e i v e ,  s t o r e ,  and t o  r e t r a n s m i t  t o  e a r t h  d a t a  ob ta ined  
from t h e  l a n d e r .  The o r b i t e r  c a r r i e s  i t s  own s c i e n t i f i c  exper iments  i n c l u d i n g  i n s t r u m e n t a t i o n  t o  s t u d y  s u r -  
f a c e  t empera tu re  and a tmospher ic  wa te r  vapor  c o n c e n t r a t i o n ,  and t e l e v i s i o n  f o r  s u r f a c e  photography. Viking 
miss ion  o p e r a t i o n s  a r e  c u r r e n t l y  i n  a n  extended phase which i s  scheduled t o  c o n t i n u e  u n t i l  May 31, 1978. 
A p lan  t o  c o n t i n u e  miss ion  o p e r a t i o n s  u n t i l  January 31, 1979 i s  under c o n s i d e r a t i o n ,  assuming t h e  s p a c e c r a f t  
remain i n  good o p e r a t i n g  c o n d i t i o n ,  

I n  t h e  c o n t i n u i n g  s e r i e s  o f  p l a n e t a r y  miss ions ,  t h e  J e t  P ropu ls ion  Labora to ry  has  management r e s p o n s i b i l i t y  
f o r  t h e  Voyager J u p i t e r - S a t u r n  1977 miss ions  ( p r e v i o u s l y  named Mariner J u p i t e r / S a t u r n  1977). Two s p a c e c r a f t  
have been launched,  on August 20 and September 5 ,  1977, and a re  c u r r e n t l y  o p e r a t i n g  w e l l  i n  c r u i s e  mode on 
planned t r a j e c t o r i e s .  The launches occurred a s  in tended d u r i n g  a time per iod  when the  r e l a t i v e  p o s i t i o n s  
o f  J u p i t e r  and S a t u r n  were uniquely  f a v o r a b l e  f o r  t h e  u t i l i z a t i o n  o f  g r a v i t y - a s s i s t  techniques  which w i l l  
p e r m i t  t h e  s p a c e c r a f t  i n  pass ing  near  J u p i t e r  t o  be a c c e l e r a t e d  t o  reach  S a t u r n  i n  t h e  r e l a t i v e l y  s h o r t  time 
o f  3 l / 2  - 4 y e a r s  fo l lowing  launch.  S c i e n t i f i c  d a t a  w i l l  be ga the red  on t h e  i n t e r p l a n e t a r y  medium, t h e  
p l a n e t s  themselves ,  s e v e r a l  o f  t h e i r  l a r g e  s a t e l l i t e s ,  and t h e  r i n g s  o f  S a t u r n .  The miss ion  d e s i g n  i n c l u d e s  
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a n  o p t i o n  t o  a d j u s t  t h e  t r a j e c t o r y  o f  one s p a c e c r a f t  as i t  n e a r s  S a t u r n  and e n a b l e  it t o  c o n t i n u e  on t o  
Uranus. The s p a c e c r a f t  f o r  t h e s e  miss ions  makes m a x i m u m  use  o f  previous  Mariner  and Viking O r b i t e r  d e s i g n s  
and technology,  c o n s i s t e n t  w i t h  t h e  requ i rements  o f  long- range communications, solar  independent power, 
and t h e  r e q u i r e d  f l i g h t  t i m e s .  

The Jet  P r o p u l s i o n  Labora to ry  w i l l  have p r o j e c t  management r e s p o n s i b i l i t y  f o r  t h e  J u p i t e r  O r b i t e r  Probe 
(JOP) miss ion ,  which i s  a new p r o j e c t  s t a r t  i n  FY 1978. Th i s  miss ion  i s  regarded i n  t h e  s c i e n t i f i c  community 
and by NASA as t h e  nex t  l o g i c a l  s t e p  i n  p l a n e t a r y  e x p l o r a t i o n .  The s p a c e c r a f t  w i l l  c o n s i s t  o f  a n  o r b i t e r  
and a n  a tmospher ic  probe. The probe w i l l  be s e p a r a t e d  a t  a s u i t a b l e  t ime t o  e n a b l e  i t  t o  p e n e t r a t e  t h e  
p l a n e t ' s  atmosphere.  It w i l l  be des igned t o  make d i r e c t  measurements o f  p h y s i c a l  and chemical  p r o p e r t i e s  
and t o  s u r v i v e  t o  a c o n s i d e r a b l e  dep th .  The o r b i t e r  w i l l  have a l i f e t i m e  i n  o r b i t  o f  some 20 months d u r i n g  
which i t  w i l l  obse rve  J u p i t e r  and s e v e r a l  o f  i t s  major s a t e l l i t e s  a t  c l o s e  range.  JOP w i l l  be t h e  f i r s t  
p l a n e t a r y  miss ion  t o  be launched aboard t h e  Space S h u t t l e .  The launch d a t e  i s  i n  t h e  pe r iod  December 1981 - 
January  1982. 

S c i e n t i f i c  S a t e l l i t e s  - C o n s i s t e n t  w i t h  i t s  r o l e  a s  a n  a l t e r n a t e  c e n t e r  f o r  e a r t h - o r b i t a l  s p a c e c r a f t  
development, t h e  Labora to ry  has  been s e l e c t e d  t o  manage t h e  I n f r a r e d  Astronomy S a t e l l i t e  (IRAS) p r o j e c t .  
Th i s  p r o j e c t  w i l l  i nvo lve  i n t e r n a t i o n a i  c o o p e r a t i o n  w i t h  t h e  s p a c e c r a f t  bus be ing  des igned and b u i l d  i n  
t h e  Ne ther lands .  The NASA A m e s  Research Center  w i l l  be r e s p o n s i b l e  f o r  t h e  i n f r a r e d  t e l e s c o p e .  

Space A p p l i c a t i o n s  - The J e t  Propu ls ion  Labora to ry  i s  ass igned  a p r i n c i p a l  r o l e  i n  t h e  e a r t h  and ocean 
dynamics program and i s  r e s p o n s i b l e  f o r  management o f  t h e  SEASAT-A p r o j e c t  which i s  scheduled f o r  launch 
i n  1978. SEASAT-A i s  a n  exper imenta l  e a r t h - o r b i t i n g  s a t e l l i t e  system designed t o  demonstra te  t echn iques  
f o r  g l o b a l  moni to r ing  on a d a i l y  b a s i s  o f  sea- s ta te  c o n d i t i o n s  such as s u r f a c e  winds and t empera tu re ,  
c u r r e n t s ,  wave h e i g h t s ,  i ce  c o n d i t i o n s ,  and s torm a c t i v i t y .  Objec t ives  i n c l u d e  demons t ra t ion  o f  s o c i a l  
and economic b e n e f i t s  invo lv ing  a v a r i e t y  of  u s e r  communities, a s  we'll a s  improvement o f  s c i e n t i f i c  d a t a  
f o r  use  by g e o d e s i s t s  and t e c t o n i c  p h y s i c i s t s .  

Suppor t ing  Research and Technolopy - The Je t  Propu ls ion  Labcra to ry  m a i n t a i n s  a s t r o n g  program of  s u p p o r t i n g  
r e s e a r c h  and advanced t e c h n i c a l  development des igned t o  p rov ide  sound t echno log ies  f o r  p r e s e n t  and p r o s p e c t i v e  
p r o j e c t  a s s ignments ,  and t o  f u r t h e r  t h e  g e n e r a l  c a p a b i l i t i e s  o f  NASA. Areas  of involvement i n c l u d e  space- 
c r a f t  advanced development, autonomous s y s t e m s ,  space power and e l e c t r i c  p ropu l s ion ,  chemical  p ropu l s ion ,  
e l e c t r o n i c s ,  and b a s i c  r e s e a r c h  i n  such f i e l d s  a s  f l u i d  phys ics ,  polymer m a t e r i a l s ,  and a p p l i e d  mathematics.  

Sc ience  Program - The Laboratory  p a r t i c i p a t e s  i n  s c i e n t i f i c  exper iments  on bo th  JPL-managed and non-JPL 
managed f l i g h t  p r o j e c t s ,  This  p a r t i c i p a t i o n  i n c l u d e s  not  on ly  t h e  performance o f  s c i e n t i f i c  i n v e s t i g a t i o n s ,  
bu t  a l s o  a s i g n i f i c a n t  commitment t o  t h e  development o f  s c i e n t i f i c  ins t ruments  f o r  use i n  space  miss ions .  
Ground-based r e s e a r c h  programs a r e  c a r r i e d  o u t  i n  t h e  p l a n e t a r y  s c i e n c e s ,  phys ics  and astronomy, and e a r t h  
and ocean p h y s i c s ,  These a c t i v i t i e s  invo lve  o t h e r  NASA f i e l d  i n s t a l l a t i o n s .  
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Tracking and Data A c q u i s i t i o n  - The Jet Propu l s ion  Laboratory  i s  r e s p o n s i b l e  f o r  t h e  d e s i g n ,  development, 
maintenance,  and o p e r a t i o n  of  NASA's worldwide 
Tracking s t a t i o n s  a r e  l o c a t e d  i n  C a l i f o r n i a ,  Spain ,  and A u s t r a l i a .  
t o  JPL-managed f l i g h t  miss ions ,  bu t  a l s o  t o  p r o j e c t s  such a s  Pioneer  and He l ios  managed by o t h e r  NASA i n s t a l l a -  
t i o n s  and invo lv ing  f l i g h t s  beyond n e a r - e a r t h  o r b i t s .  

Deep Space Network and a Miss ion Cont ro l  and Computing Center .  
These f a c i l i t i e s  provide  suppor t  no t  on ly  

D i s t r i b u t i o n  of  Permanent P o s i t i o n s  by Program 

1978 
1977 Budget Current  

Ac tua l  Es t ima te  Es t ima te  E s  t ima t e 
(Thousands o f  D o l l a r s )  

D i r e c t  P o s i t  ions  

Space T r a n s p o r t a t i o n  Systems 10 1 2  

Space Shu t t l e . . . . . . . . . . . . . . . . . . . . . .~ . . . . . . . . . . . . . . . .~ . .  7 
Space  f l i g h t  o p e r a t i o n s  ................................ 3 10 

--- 
--- --- 2 

Space Sc ience  1,073 7 58 

--- Expendable launch veh ic les . . . . . . .  ...................... 

Physics  and astronomy.................................. 7 5  73  
Lunar and p l a n e t a r y  e x p l o r a t i o n  ........................ 975 6 60 
L i f e  sciences........................................... 23 25 

156 

Space a p p l i c a t i o n s  ..................................... 194 150 
6 6 

316 

- 200 Space and T e r r e s t r i a l  A p p l i c a t i o n s  - 

Technology u t i l i z a t i o n . . . ,  ............................. 
- 2 7 1  Aeronau t i c s  and Space T e c h n o l o a  - 

Aeronau t i c s1  r e s e a r c h  and technology ................... 1 6  19 

Energy technology a p p l i c a t i o n s  ......................... Space r e s e a r c h  and technology .......................... 224 2 53 
31 44 



- .. 
0 

- 
1977 

Ac tua l  

Tracking and Data A c q u i s i t i o n  3 62 

S u b t o t a l ,  d i r e c t  p o s i t i o n s  ........................... 1,916 

D i r e c t  Support . . . . . . . . . . .  ................................... 585 

Center  Management and Opera t ions  Support.................... 1 , 050 

T o t a l ,  Positions..............................~~.~.....~.. 3,551 

SUMMARY OF RESOURCES REQUIREMENTS 

FUNDS 

I. Personnel  and Rela ted  Costs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91,762 

11. Travelo......D~00.0.....0...00.0..........~.~......~.... 4,104 

111.  F a c i l i t i e s  Services..................................... 7,357 

IV. Technical  Services.......................~.o.o.....o.oo. 3,476 

V ,  Management and Operat ions  ............................. 11,461 

T o t a l ,  fund requirement ............................... 118,160 

1978 
Budget Current  

Es t imate  Es t ima te  
(Thousands of D o l l a r s )  

373 383 

1 ,615 1,770 

58 1 574 

1,073 1,038 

3,269 3 , 382 

1979 
Budget 

E s  t ima t e 

413 

1,846 

58 1 

1 , 045 

3,472 

94,768 101,148 

3,867 4,145 4,187 

8,937 8 ,401 9 ,371 

3,364 3 , 683 3 , 849 

10 , 960 9,884 10 , 989 

120,623 121,986 129 , 515 

94,571 
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SIMULATED RESEARCH AND PROGRAM MANAGEMENT BUDGET 

EXPLANATION OF CHANGES 

Personnel and Related Costs - The increase in the FY 1979 estimate is due to a higher manpower ceiling (+90 
workyears) and to adjustments in retirement, health insurance, benefits to former personnel and minor adjust- 
ments in other benefits. No provision for salary rate adjustments has been included in the 1979 estimates. 

Travel - The increase from the FY 1978 budget estimate to the current estimate, reflects late accruals of 
costs experienced near the close of FY 1977 and carried over into FY 1978, due to technical problems encoun- 
tered on the Voyager I1 launch. 

The estimate from FY 1978 to FY 1979 represents an increase of 1%. 

Facilities Services - The decrease in the FY 1978 current estimate from the budget estimate is due to 
decreased consumption of supplies and equipment and lower than anticipated costs for maintenance of buildings 
and grounds. The increase from FY 1978 to FY 1979 is due t o  higher rates for utilities and upgrading of 
laboratory equipment. The reclassification of categories between Management and Operations and Facilities 
Services also contributed to the increase. 

Technical Services - The increase from the budget estimate to the current estimate for FY 1978 reflects 
the reclassification of categories. The increase in FY 1979 is in support of the continuing need for engi- 
neering services to develop plans and specifications for facility modification. 

Management and Operations - Rate increases and an increase in communication activity and normal inflation 
in printing and documentation, transportation and other administrative services, offset by reclassification 
of categories between Management and Operations Facilities Services, account for the slight decrease in the 
estimate for FY 1979. 
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BI& . No . Title Location 

1 1  . Space Sciences Lab . . . . . .  E-2 
I 3  . Officer. Lab B Shop . . . . . . . .  D-3 
I 8  . Structural Test Lob . . . . . . . . .  0 - 2  
20 . Shop Test Cell No . 2 (Liq) . . . .  0 -2  
23 . Shop Test Cel l  N o  . 12 (Liq) . . .  E-2 
31 . Test Cell (Liq) . . . . . . . . . . . .  E-2 

33 . Test GI1 (Liq) . . . . . .  
32 . Test Cell (Liq) . . 

34 . Shop Test Cel l  N 
35 . Mag Flux Tank Shelter . . . . . .  8-1 
41 . Hi-Tamp Lob . . . . . . . . . . . .  D-3 
42 . Test Cell (Liq) . . . . . . . . . . .  0-3 
46 . Shop Test Cel l  N o  . 42 (Liq) . . .  0-3 
47 . Plant Protection . . . . . . . . . .  D-2 
53 . Conditioning Lab (Solid) . . . . .  0-3 
54 . Blending Lab (Solid) . . . . . . . .  0-2  
55 . Mixing Lab ( b l i d )  . . . . . . . . .  D-2 
57 . Test Cell (Air  Fuel) . . . . . . . .  C-2 
58 . Compreslor Bldg . . . . . . . . .  C-2 
59 . Chemistty Lob . . . . . . . . . . . .  0 - 3  
65 . Materials Lab . . . . . .  0-3  
67 . Microbiology Faci l i ty  . . . . . . .  8-2 
71 . Mechanics Stores . . . . . . . . .  D-2 
72 . Engineering Offices . . . . . . . .  C-2 
73 . Utilit ies A r m  Stomge . . . . . . .  D-2 
74 . Test Cell (Chemistry) . . . . . . .  D-3 
77 . Soil Science Lob . . . . . . . . .  C-2 
78 . Hydroul ics Lab . . . . . . . . . . .  0-3  
79 . Wind Tunnel (20 inch) . . . . . . .  C-2 
80 . Wind Tunnel (21 inch) . . . . . . .  C-2 
81 . Battery Laboratory . . . .  E-2 
82 . Environmental Test Lab . . c- 2  
83 . Electronic Parts d 

Ergimcring . . . . . . . . . . . .  C-2 
84 . lest Cell d b l i d  Chemistry . . .  0 - 2  
85 . Business Systems Office . . . . . .  C-2 
86 . Oxidizer Grinding (Solid) . . . .  D-2 
87 . Ovens ( W i d )  . . . D-2 
88 . Mixing Lab (Solid) . . . . . . . . .  D-2 
89 . Processing Lab (Solid) . . . . . . .  D-2 
90 . sop Test Cel l  N o  . 51 . . . . . .  D-2 
91 . Air  Dryer (Wind Tunnel) . . . . .  C-2 
92 . Cooling Tower (Wind 

97 . Development Lab d Offices 0-2 
98 . Propomtion Shop (Solid) . . . . .  0 -2  
99 . Chamistry L Q  ( W i d )  . . . . . . .  0-3 

. 

JET PROPULSION LABORATORY 
L E G E N D  

SI+ . No . T i t l e  Locot ion 

103 . Fabrication Shop . . . . . . . . . . .  E-3 
106 . Test Cel l  (Air  Fuel) . . . . . . . . .  C-2 
107 . Test Cel l  . . . . . . . . . . . . . . .  E-2 
109 . Cooling Tower (Wind Tunnel) . . .  C-2 
1 IO . Fuel Stor Tonk . . . . . . . . . . . . .  C-2 
1 1  1 . General Offices Bldg . . . . . . . .  8-2 
I I 4  . Cafeteria 8 Offices . . . . . . . . .  C-3 
115 . Heating Plont (Solid) . . . . . . . .  D-2 
116 . Propellant Storage Dock . . . . . .  D-3 
117 . Test Cell ( b l i d )  . . . . . . . . . . .  D-2 
118 . Cooling Tower . . . . . . . . . . . .  C-3 
120 . Cooliry Tower . . . . . . . . . . . . .  D-2 
121 . Employment Development Ctr . . .  E-2 
122 . Engineering Offices . . . . . . . . .  C-3 
125 . Combined Electronics . . . . . . . .  C-3 
126 . Systems Div  Off ice SI+ . . . . . .  8-2 
129 . Test Cel l  (Chemistry) . . . . . . .  D-3 
130 . Engineering Offices . . . . .  
133 . Service Dock . . . . . . .  
134 . Shop Test Cel l  . . . . . . . . . . . . .  E-2 
135 . Guard Shelter . . . . . . . . . . . . .  A-2 
136 . Cooling Tower . . . . . . . . . . . .  C-2 
I 37  . Cooling Tower . . . . . . . . . . .  C-2 
I3B . Engineering Offeces . . . . . . . . .  C-2 
140 . Magazine X Temp . . . . . . . . . .  C-2 
141 . Magazine X Temp . . . . . . . . . .  C-2 
145 . Magazine Propeflont . . . . . . . . .  0 - 2  
147 . C o o l i g  Tower . . . . . . .  
148 . Energy Conversion Lob 
150 . 25-ft Space Simulata . 
152 . Hazardous Chemicol Stor . . . . . .  C-3 
1 %  . Computer Program Off ice . . . . .  8-3 
157 . Ergineerirg d Mechanic 

158 . Moterial Research Proc . Lab . . .  C-3 
I59 . Pump Harv (Water) . . . . . . . . .  E-2 
160 . S e q e  Lif t  Station . . . . . . . . .  C-3 
161 . Telecanmunications Lab . . . . . . .  C-3 
165 . Cooling Tower . . . . . . . . . . . . .  C-3 
166 . Coolirg Tower . . . . . . . . . . . . .  C-2 
167 . Cafateria . . . . . . . . . . . . . . . .  8-3 
168 . space Sciences Ins td t  SysLab . . .  8-3 
169 . Ergineering Off ice SI+ . . . . . . .  8-3 
I 7 0  . Fabrication Shop . . . . . . . . . . .  C-3 
171 . Moterials Service Bl+ . . . . . . .  C-4 
173 . Test He l ter  . . . . . . . . . . . . . .  E-2 
174 . Cooling Tower . . . . . . . . . . . .  C-2 
175 . Water kservoir  . . . . . . . . . . . .  E-2 

Bldg  N o  . T l t l e  Locat ton 

177 . Tranrportotion Garage . . . . .  D-2 
179 . Spacecroft Arsy Facility . . .  8-3 
180 . Central Engineering B l d g  . . . .  8-3 
182 . Bus Stop Shelter . . . . . . . . . .  E-2 
183 . Phyricol Science Lob . . . . . .  8-3 
184 . Electronic Stores . . . . .  1 . .  C-3 
185 . Programming Off ice . . . . . . .  8-3 
186 . Spoce Sciences Div 8ldg . . . .  A-3 
187 . Chemicol Storage . . . . . . . . .  D-3 
188 . Engineering Facilit ierBldg . . .  C-2 
189 . Electronics Lab-Annex . . . . .  C-3 
190 - IPOA . Procurement Off icer . 8-4 
191 . Hazardous Test Boy . . . . . . .  E-2 
192 . Propulsion Engineering . . . . .  D-3 
195 . Guard Shelter . . . . . . . . . .  8-3 
196 . Guard Shelter . . . . . . . .  8-2 
197 . Solid-Propellqnt Process Lab . . D-2 
198 . Guidonce Lob . . . . . . . . .  C-3 
199 . Celestial Simulotor B l d g  . . . .  C-3 
200 . Plant Engineering Services . . .  8-4 
201 . Carpenter Shop . . . . . . . . .  8-4 
202 . Procurement Offices . . . . . .  8-4 
209 . llluminotor Tower . . . . . . . .  D-1 
210 . Bloine Trock . . . . . . . . . . . .  D- l  
212 . Antenno Lob . . . .  
213 . Cooling Tower 'A'. . 
218 . Credit Union . . . . . . . . . . . .  8-3 
220 . C.R.S. Terminol B l d g  
224 . Sewer l i f t  Station . . 
225 . Guord Shelter-Mesa . . . . . .  C- l  
226 . Solvent Storage B l d g  . . . . . .  C-2 
227 . Guord Shelter . . . . . . . . . .  B- I 
228 . Cooling Tower (A 8 B) . . . . .  8-2 
229 . Shielded Room Bldg . . . . . . . .  C-3 
230 . Space Flight Operutions 

Facility . . . . . . . . . . . . . .  B-2 
. . . .  8-4 

233 . Spacecraft Development Bldg . 8-3 
234 . Lumber Stor Bldg . . . . . . . . .  B-4 
237 . Cooling Tower . . . . . . . . . . .  D-2 
238 . Telecommunications Lob . . . . .  8-2 
239 . Low-Temp b l i d  Prop Mag . . . .  D-2 
241 . Shipping 6 Receiving . . . . . . .  8-4 
243 . Rcmote Antenna Range Contr . . .  8-1 
244 . Hi-Temp Stor Mag . . . .  D-2 
245 . Spectroscopy Lab . . . . . . .  8-2 
246 . Soils Test Lab . . . . . . . . . .  C-2 
248 . IO-ft Spoce Simulator . . . . . .  C-2 

231 . Paint Shop . . . . .  

4 

B l d g  . N o  7 .  tle ?.ic ' . 7 

249 - '/isLtoi: Recept jo-  BI* 
250 . Guard Shelter . . . . . . .  a ... 

. . .  . A  ..' 251 . Gyro Lob . . 
253 . Low-Mag Interterence Lob . A. . 

6- 
R - I  

257 . Guord Island . . . . . . . . . .  8-2 
258 . Woter Reservoir . . . . . . . . .  c. . 
259 . LiquidNitrogenBottfing Stor . 0-2 

261 . Moteriol Storage . . . . . . .  C - 3  

. . .  . .  

. . . . .  255 . Sewage Lift Station 
256 . Model Range Control B l d g  . . .  

260 . Illuminotor Equipment B l d g  . . .  8 -1  

262 . Rodiometer B l d g  . . . . .  8-1 
263 . Protective Services B l d g  . . . . .  C-3 
264 . SFOF Sys Dev Lob . . . . . . . . .  8-3 
267 . Water Reservoir . . . . . . . .  8-2 
268 . Pump House . . . . . . . . . . . . .  8-1 
269 . Grounds MaintenanccBldg . . . .  C-4 
270 . k w a g e  Metering Station . . . .  A - J  
271 . Oil Borrel Stor . . . . . . . . . .  C - 3  
272 . Eost llluminotor B l d g  . . . . . .  C - 1  
273 . Eort llluminotor Tower . . . . .  C - l  
274 . Cooling Tower . . . . . . . .  C - 3  
275 . Chemicol Stor PropBldg . . . .  0 - 2  
276 . Chemical StorPropBldg . . . . .  D-2 
277 . lvrtope Thermoelectric Lob . . .  D-2 
278 . Helicopter Moint Hongar . . . .  C-? 
279 . Guord Island . . . . . . . . . .  8 - 3  
280 . Stotic Test Tower . . . .  D-2 

. . .  c- 3  281 . Fireman / Guord 
C-3 

. . .  D-2 
283 . Metol Storage Building . . . .  
284 . Tronsporta:ion Off ice Bldg 
285 . Arroyo Bridge . . .  
286 . Guard Bldg.Arroyo 
287 . lslond Guard Bldg 
268 . Project Equipment 

'A '  Gote . . . . . . . . . . . . . .  A- 3  
' 8 '  Gote . . . . . . . . . . .  A - 3  
'C'  Gate . . . . . . . . . . . . . .  8-2 
'D '  Gore . . . .  . . . . . . .  

8 - 5  'E' Gate . . . . . .  
' F '  Gote . . . . . . . . .  8 - 2  
' G '  Gote . . . . . . . .  A - 2  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1979 ESTIMATES 

SUMMARY OF AERONAUTICAL RESEARCH AND TECHNOLOGY 
OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY 

1977 
Actual 

Research and development ...................................... 190.1 
Construction of facilities.................................. .. 35.0 
Research and program management............. .................. 152.5 

Total ....................................................... 377.6 

Number of direct positions (end of year) associated with 
aeronautical research and technology............. ........... 3,708 

1978 
Budget Current 
Estimate Estimate 
(Millions of Dollars) 

228.0 231.0 
38.4 38.4 
154.0 174.7 

423.4 441.1 

3.795 3.933 

1979 
Budget 
Estimate 

264.1 
76.5 
181.2 

521.9 

3.925 

The objectives of the Aeronautical Research and Technology program are to provide the Nation with the 
necessary technology for safer, more economical, more efficient, and qnvironmentally acceptable air transporta- 
tion to support the Department of Defense in maintaining the superiority of U.S. military aircraft; and to 
maintain a strong U.S. competitive position in the international aviation marketplace. 

The FY 1979 program supports these objectives by stressing the technology areas judged to be the most critical 
by special in-house and out-of-house assessments, industry, advisory groups, and other users of technology 
within and outside the Federal Government. The FY 1979 activities are designed to maintain a strong research 
and technology base position in the various technology disciplines. The strength of this generic research and 
technology base is essential to enhance the growth of new improved aeronautical products. Emphasis will be 
placed on improving aircraft energy efficiency and performance; reducing noise and pollution; improving safety 
and terminal area operations; and advancing long-haul and short-haul air transportation concepts. 
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I n  t h e  a r e a  o f  conven t iona l  t a k e o f f  and l and ing  a i r c r a f t ,  e f f o r t s  w i l l  be cont inued t o  reduce  a i r c r a f t  n o i s e  
and emiss ions ,  t o  improve t e r m i n a l  a r e a  s a f e t y  and a i r c r a f t  o p e r a t i o n s ,  and t o  e v a l u a t e  t h e  s u i t a b i l i t y  of  
broad s p e c i f i c a t i o n  j e t  f u e l s  f o r  use  i n  c u r r e n t  and f u t u r e  commercial j e t  engines .  
achieved i n  t h e  a i r c r a f t  energy e f f i c i e n c y  technology e f f o r t s ,  inc lud ing  a n  a d d i t i o n a l  phase of  laminar  f low 
c o n t r o l  technology.  

Continued p r o g r e s s  w i l l  be 

R o t o c r a f t  a c t i v i t i e s  w i l l  c o n t i n u e  t o  a d d r e s s  r o t o r  aerodynamics, s t r u c t u r e s ,  a v i o n i c s ,  f l i g h t  dynamics, 
t e r m i n a l  o p e r a t i o n s ,  eng ines  and d r i v e  systems and r o t o r  system des ign .  
emphasize t h e  r e d u c t i o n  of  n o i s e  and emiss ions ,  c rashwor th iness  and advanced low-cost  a v i o n i c s  systems.  I n  
v e r t i c a l  t a k e o f f  and l a n d i n g  technology,  broad based technology f o r  f u t u r e  Navy and c i v i l  a i r c r a f t  a p p l i c a t i o n s  
w i l l  be cont inued.  Supersonic  c r u i s e  r e s e a r c h  w i l l  con t inue  t h e  development of  a focused technology base  i n  
t h e  a r e a s  of p r o p u l s i o n ,  aerodynamics, s t r u c t u r e s  and c o n t r o l s .  Also, e f f o r t s  w i l l  be cont inued i n  suppor t  of  
t h e  m i l i t a r y  i n  t h e  a r e a  o f  h igh  performance a i r c r a f t .  

General a v i a t i o n  a c t i v i t i e s  w i l l  

The c o n s t r u c t i o n  of  f a c i l i t i e s  r e q u e s t  f o r  FY 1979 i n c l u d e s  t h e  t h i r d  y e a r s '  funding elements f o r  t h e  
c o n s t r u c t i o n  of t h e  Na t iona l  Transonic  F a c i l i t y  a t  t h e  Langley Research Center  and f o r  t h e  m o d i f i c a t i o n  o f  t h e  
40 X 80-Foot Subsonic Wind Tunnel a t  t h e  Ames Research Center .  It a l s o  p rov ides  a t  t h e  Ames Research Center  f o r  
m o d i f i c a t i o n  o f  t h e  Uni ta ry  Plan Wind Tunnel, m o d i f i c a t i o n  of  t h e  3.5-Foot Wind Tunnel ,  and m o d i f i c a t i o n  of  t h e  
12-Foot P r e s s u r e  Wind Tunnel. The r e q u e s t  f u r t h e r  p rov ides  f o r  r e h a b i l i t a t i o n  of  t h e  Uni tary  P lan  Wind Tunnel 
a t  t h e  Langley Research Cen te r ,  and f i n a l l y  f o r  c o n s t r u c t i o n  o f  t h e  Research Ana lys i s  Center  a t  t h e  Lewis 
Research Center .  

The r e s e a r c h  and program management funding p rov ides  f o r  t h e  c i v i l  s e r v i c e  s a l a r i e s ,  t r a v e l ,  e l e c t r i c  power 
f o r  wind tunne l  o p e r a t i o n s ,  and o t h e r  g e n e r a l  i n s t a l l a t i o n  c o s t s  necessa ry  t o  suppor t  t h e  a e r o n a u t i c s  program. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUHMARY OF MAJOR EQUIPMENT ACQUISITION OBLICATIONS INCLUDED IN FY 1979 BUDGET 

RECEIVING INSTALLATION, FY 1979 RELATED 
BUILDING LOCATION, AND OBLIGATIONS FACILITY 

PROCRAn BUDGET LINE ITEM U D  CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSE ($ IN THOUS.) PROJECT 

Space Shuttle Johnson Space Center Shuttle Procedures Provides shuttle crew 100 
Bldg. 35. 72-76-01 Simulator station procedures 

simulator 

Johnson Space Center Shuttle Mission Simulator Provides both a motion base 1,900 ~y 1976 ModificatiOm 
Bldg. 5, 72-76-03 and fixed simulator with to Crew Training 

Space Shuttle 

Facilities Bldg. 5 
CofP Project 7278 

to the Mission Con- 

out-the-window display 

Space Shuttle Johnson Space Center Computers for Shuttle Data Replacement of computer8 FY 1977 Modifications 
Bldg. 30. 72-77-01 Processing Complex in real time computer 

complex trol Center Bldg. 30 

Computers to support 1,282 FY 1978 Modificatioas 

data reduction Bldg. 30 
Space Shuttle Johnson Space Center Orbiter Data Reduction 

Bldg. 30, 72-78-03 Complex post flight orbiter to administrative 

Space Shuttle Johnson Space Center Electronics Systems Test TDRSS S-band and 1Cu-band 800 
(TDRS Electronics) Orbiter link transceivers, 

S/Ku-band translatore, and 
Ku-band downlink transceivers 
with appropriate RF multiplexers, 
de-multiplexers, and associated 
hardware 

Mass storage memory system 
that provides on-line capability. 
This is a lease purchase 
arrangement total purchase 
price is $1,40OK 

Bldg. 4 4 ,  72-79-01 

530 
Space Shuttle Marshall Space Flight 

Center Slidell Computer 
Complex 62-79-01 

High Capacity Storage 
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NATIONAL AERONAUTICS AND SPACE ADHINISTRATION 
S L I M Y  OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED I N  ff 1979 BUDCET 

RECEIVING INSTALLATION, PY 1979 RELATED 
PAC1 L In BUILDING LOCATION, AND OBLIGATIONS 

PKOGW BUDGET LINE ITEM EAD CONTROL NUMBER EQUIPt-tENT DESCRIPTION PROGRAMMATIC PURPOSE ($  IN THOUS.) PROJECT 

Space F l i g h t  Opera t ions  Johnson Space Center  Network I n t e r f a c e  
Bldg. 30, 72-77-04 Processor  (NIP) 

Space F l i g h t  Opera t ions  Johnson Space Center  Wide Band Recorder 
Bldg. 30, 72-78-01 

Space F l i g h t  Opera t ions  Johnson Space Center  Disp lay  Cont ro l  System 
Bldg. 30, 72-78-02 

Space F l i g h t  Opera t ions  

Space F l i g h t  Opera t ions  

Space F l i g h t  Opera t ions  

Johnson Space Center  Space Lab S imula tor  
Eldg. 5,  72-70-07 (SLS) 

Johnson Space Center  
Bldg. 30, 72-78-08 

Dump Data F a c i l i t y  

Provides  i n t e r f a c e  1,225 
between miss ion  c o n t r o l  
c e n t e r  and s p a c e  t r a c k i n g  
d a t a  network 

Records incoming d a t a  1,164 
a t  Miss ion  Cont ro l  
Center  

Provides  d a t a  and c o n t r o l  2,620 
i n t e r f a c e  between t h e  d i s-  
play  c o n t r o l  sys tem and 
t h e  S h u t t l e  d a t a  p r o c e s s i n g  
complex 

S imula tor  t o  t r a i n  f l i g h t  2,500 FY 1978 M o d i f i c a t i o n s  
t o  accommodate Space and ground crews f o r  t h e  

o p e r a t i o n  and moni tor ing  Lab Suppor t  S imula tor  
of space  l a b  subsysteme Bldg. 5 

Handles and p r o c e s s e s  a l l  
d a t a  recorded on-board 
s h u t t l e  v e h i c l e s  

6 40 

Johnson Space Center  Engineer ing  S imula t ions  To provide  e n g i n e e r i n g  1,425 
Bldg. 16 ,  72-79-02 (Computer Systems) s i m u l a t o r s  f o r  use i n  t h e  

d e s i g n ,  development and 
e v a l u a t i o n  of guidance ,  
d i s p l a y s ,  and c o n t r o l  
systems f o r  a l l  phases  o f  
s p a c e  f l i g h t .  
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NATIONAL AERONAUTICS AND SPACE MnINISTRATION 
SUHMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN 

_--__.,- - A d-  * 

M 1979 BUDGET 

RECEIVING INSTALLATION, FY 1979 RELATED 
BUILDING LOCATION, AND OBLIGATIONS lACI L I TY 

PROGRAM BUDGET LINE ITEX EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRAE(NAT1C PURPOSE ($ IN THOUS.) PROJECT 

Space Flight Operations 

Space Flight Operations 

Space Flight Operations 

Johnson Space Center Engineering Simulations To provide engineering 1,640 
Bldg. 16. 72-79-03 (Scene Generator) simulators for use i n  the 

design, development. and 
evaluation of guidance, 
displays, and control 
systems for all phases of 
space flight. This scene 
generating system will 
provide out-the-window 
scenes for use in engin- 
eering simulation. It con- 
sists of special purpose 
digital computing equipment 
and display devices. 

Johnson Space Center Flight Planning System I1 
Bldg. 30,  72-79-04 

Johnson Space Center 
Bldg. 30, 72-79-05 Flight Planning System 111 

Purchase of computer and 53 
peripherals for design and 
documentation of missions 
for the STS to a rate of 
20 flights/year. 

Purchase of computers and 3.075 
peripherals for design and 
documentation of missions 
with the intent of increasing 
the design capability to 60 
flights/year. 
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NATIONAL AERONAUTICS AND SPACE AWINISTRATION 
SIJHMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN PY 1979 BUDGET 

FY 1979 RELATED 
OBLIGATIONS PACILIlY 

PROCRAMMATIC PURPOSE ($ IN THOUS.) PROJECT 

RECEIVING INSTALLATION, 
BUILDING LOCATION. AND 
EAD CONTROL “BER EQUIPMENT DESCRIPTION PROGRAM BUDGET LINE ITEM 

Space Flight Operations Johnson Space Center Hardcopy Unit 
Bldg. 30, 72-79-06 

Space Flight Operations Johnson Space Center Payload Operating 
Bldg. 30, 72-79-07 Control Center (POCC) 

Computer 

Space Flight Operations 

Space Flight Operations 

Space Flight Operations 

Johnson Space Center 
Bldg. 30, 72-79-00 

Johnson Space Canter 
Bldg. 30, 72-79-09 

Johnson Space Center 
Bldg. 30, 72-79-10 

POCC Communications 
Interface 

To provide hardcopy of 
Digital Data display 
from the SDPC 

200 

To provide the capability 1,056 
to process command and 
control parameters from 
eeveral independent 
Payload data stream 
simultaneously 

To provide capability 700 
to bring Independent 
Payload High rate data 
streams into JSC POCC 

Payload Data Interleaver Downlink System to accept 400 
Sys tem and process Digital Data 

from Shuttle PDI. 

Text and Graphics 
Sys tern 

System to provide for uplink 4 80 
of Text and Graphics infor- 
mation to the Shuttle 
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NATIONAL AERONAUTICS AND SPACE AMINISTRATION 
SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1979 BUDGET 

RECEIVING INSTALLATION. FY 1979 RELATED 
BUILDING LOCATION, AND OBLIGATIONS FACILITY 

PROGRAM BUDGET LINE ITEM EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRANPUTIC PURPOSE ($ IN THOUS.) PROJECT 

Space F l i g h t  Opera t ions  Johnson Space Center  I n t e r i m  Upper S t a g e  
Bldg. 5 ,  72-79-11 Simula tor  ( I U S S )  

The IUSS w i l l  be  a set of 100 
equipment which w i l l  pro-  
v i d e  t h e  added c a p a b i l i t y  
t o  t h e  S h u t t l e  Miss ion  
S imula tor  t o  t r a i n  t h e  
f l i g h t  crews to monitor 
and c o n t r o l  t h e  I n t e r i m  
Upper S t a g e  v e h i c l e  and 
i t s  subsystems.  It w i l l  
e s s e n t i a l l y  p r o v i d e  a 
v i s u a l  s c e n e  of t h e  IUS in 
t h e  windows of t h e  SMS and 
a l l o w  the s i m u l a t i o n  of 
v e h i c l e  dynamics w i t h i n  
t h e  SMS computer complex 
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NATIONAL AERONAUTICS AND SPACE ADMINlSTRATlON 
S W Y  OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1979 BUDGET 

RECEIVING INSTALLATIOND PY 1979 RELATED 
BUILDING LOCATION, AND OBLIGATIONS FACILITY 

PROGRAM BUDGET LINE ITEM EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROCMAMMATIC PURPOSE ($ IN THOUS.) PKOJECT 

Physics and Astronomy Marshall Space Flight Spacelab Payloads Level The equipment in this 1,339 
Center, Bldg 4708. IV Integration Capability system will provide for 
62-79-02 Development System the physical integration 

and checkout of instruments 
into the Spacelab. This 
integration will include 
interface verification. 
compatibility tests and 
development of ground 
checkout applications 
sof mare 

Space Applications Goddard Space Flight 
Center, Bldg. 2 2  
51-79-01 

Greenbelt Modelling 
Activity Advanced 
Computer System 

Major ADP System to 980 
supplant and extend 
capability of existing 
Amdahl 470 V6; system 
configuration under study, 
not yet specified. Principal 
applications: atmospheric 
sounding retrieval, data set 
assembly, atmospheric modelling. 
numerical forecast development in 
support of Global Atmospheric 
Research Program (CARP) and NASA 
Climate Research Program 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUWARY OF W O R  EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1979 BUDGET 

RECEIVING INSTALLATION, FK 1979 RELATED 
PACILITY 
PROJECT 

OBLIGATIONS 
($ IN THOUS.) 

BUILDING LOCATION, AND 
PROCRAM BUDGET LINE ITEM EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSE 

Aeronautical Research 
and Technology 

Ames Research Center 
Bldg. N227A. 21 79-01 Vortex Interaction 

Oscillating Tip and 

System 

The system will consist of 390 
three primary elements. The 
first element will consist of a 
device capable of being mounted 
on the sidewall of a large 
transonic wind tunnel and 
oscillating, in pitch, a three- 
dimensional tip section at 
frequencies up to 50 Hz and 
amplitudes of +loo. The second 
element will be a three- 
dimensional tip section typical 
of rotary wings, that is 
instrumented to provide detailed 
pressure distributions. The third 
element will be another sidewall 
mounted semispan model, mounted in 
tandem aft of the first section. This 
model, again will be typical of rotor 
tip configurations. but will be fixed. 
The first two elements will produce an 
oscillating tip section which will be 
both studied independently and uaed to 
generate a vortex which interacts 
with the following tandem model. 
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Aeronautical Research 
and Technology 

Aeronautical Research 
and Technology 

Ames Research Center General Purpose 
Bldg. N-233, 21-79-02 Computer System 

Ames Research Center 
Bldg. N-227, 21-79-03 

Propulsion Simulator 
Calibration Equipment 

Provides expansion 
capability of 7 to 8 
times the IMB 360/67, 
compatible with our 
present peripheral 
equipment. and inter- 
active operating system. 
The function suggested 
will be interaction, on- 
line computing for wind 
tunnels, graphics, space 
shuttle, and general purpose 
computing at the Center. 

The propulsion simulator 
calibration equipment 
provides the proper pressure 
environment and the necessary 
instrumentation to accurately 
calibrate the thrust and 
airflov characteristics of 
advanced turbine powered 
propulsion simulators. The 
simulators are to be used in 
wind tunnel models to provide 
simultaneous simulation of the 
inlet and exhaust flows 
associated with the propulsion 
system. 

Q. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUMMARY OF MAJOR EQUIPMENT ACQUISITION OHLIGATIONS INCLUDED IN FY 1979 BUDGET 

RECEIVING INSTALLATION. FY 1979 R E L A T E D  
BUILDING LOCATION. AND OBLIGATIONS FACI L I TY 
EAD CONTROL NUMBER EQUIPKENT DESCRIPTION PROGRAMMATIC PURPOSE ($ IN THOUS.) PROJECT PROGRAM BUDGET LINE ITEM 

1.000 PI 1979 CofF 
Addition to 
Bldg. N-233 

390 
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NATIONAL AERONAUTICS AND SPACE WINISTRATION 
SUMMARY OF MAJOR EQUIPHENT ACQUISITION OBLIGATIONS INCLUDED I N  FY 1979 BUDGET 

RECEIVING INSTALLATION, PY 1979 RELATED 
BUILDING LOCATION, AND OBLIGATIONS PACILI n 

PROCRAH BUDGET LINE ITEM EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSE ($ I N  THOUS.) PROJECT 

A e r o n a u t i c a l  Research 
and Technology 

Tracking  and Data 
A c q u i s i t i o n  

Tracking  and Data 
A c q u i s i t i o n  

L e w i s  Research Center  S c i e n t i f i c  Computer 
22-79-01 

Goddard Space F l i g h t  
Center .  Bldg. 14 
51-79-02 

Goddard Space F l i g h t  
C e n t e r ,  Bldg. 1 4  
51-79-03 

XDS 930 Computer 
Replacement computer 
systems f o r  obso les-  
c e n t  XDS 930 computers 

Telemetry and Command 
P r o c e s s o r  (TAC). TAC 
w i l l  c a p t u r e  the d a t e ,  
l i n e  decode/encode. 
e s t a b l i s h  frame sync  
and format  d a t a  
compat ib le  w i t h  
e x i s t i n g  Payload Opera- 
t i n g  C o n t r o l  C e n t e r s  
(POCC) 

To provide  i n c r e a s e d  4,200 Funding a l s o  
computa t iona l  speed ,  s u p p o r t e d  by Space 
i n c r e a s e d  memory c a p a c i t y ,  Research and 
improved sys tem r e l i a b i l i t y .  
and i n c r e a s e d  terminal Programs. CofP 
s u p p o r t  b o t h  f o r  test 
f a c i l i t i e s  and i n t e r a c t i v e  
t e r m i n a l s  

Technology and o t h e r  

P r o j e c t  2271 

Required to  p r o c e s s  
rea l- t ime t e l e m e t r y ,  
d r i v e  d i s p l a y s ,  and 
format  command 
messages f o r  the many 
and v a r i e d  s p a c e c r a f t  
eupported by MSOCC # l  

Required t o  match t h e  
e x i s t i n g  POCC's w i t h  
command t r a n s m i s s i o n s  
and non frame-aynchron- 
i z e d  t e l e m e t r y  d a t a .  
This approach of  
i n s e r t i n g  a TAC f r o n t -  
end t o  e x i s t i n g  POCC's 
minimizes t h e  impact  
t o  on-going m i s s i o n  
s u p p o r t  

400 

800 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED I N  FY 1979 BUDGET 

RECEIVING INSTALLATION, N 1979 RELATED 
B U I L D I N G  LOCATION. AND OBLIGATIONS FACILITY 

PHOCRAH BUDGET LINE ITEM EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROCRAMMATIC PURPOSE ($ I N  THOUS.) PROJECT 

Tracking and 
Acquis i  t i o n  

Data 

Tracking  and Data 
A c q u i s i t i o n  

Goddard Space F l i g h t  POCC P i l o t  Model 
Center ,  Bldg. 14 (POCCNET) , This  
5 1- 79-04 a c q u i s i t i o n  is t h e  

s t a r t  o f  t h e  d e s i g n  
and procurement of  
s e v e r a l  mini/medi 
computer8 and per-  
i p h e r a l s  t o  be  used 
a s  a n u c l e u s  f o r  t h e  
new POCCNET p i l o t  
model POCC. The 
p i l o t  model w i l l  
demons t ra te  t h e  
concept  of  d i s t r i b u t e d  
p r o c e s s i n g  v i r t u a l  
p e r i p h e r a l s .  common 
s o f t w a r e  s h a r e d  
r e s o u r c e s  and computer 
networking.  

Goddard Space F l i g h t  Miss ions  Opera t ions  
Center ,  Bldg. 14 Computing F a c i l i t y  
5 1 - 7 9 4 5  (MOCF). Required t o  

r e p l a c e  o b s o l e t e  m e t r i c  
d a t a  c o l l e c t i o n  and 
r e t r i e v a l  system and 
p r o v i d e  more r e a l  t i m e  
o r b i t  d e t e r m i n a t i o n  
s u p p o r t  c a p a b i l i t y  a s  
w e l l  a s  g r e a t e r  
r e l i a b i l i t y  for i n t e r -  
computer d a t a  t r a n s f e r  

Required t o  s u p p o r t  1 , 1 0 0  
t h e  mlssion c o n t r o l  
workload i n  the 1980's  
and beyond i n  o r d e r  t o  
meet q u i c k  tu rnaround,  
i n c r e a s e d  s u p p o r t  
e f f i c i e n c y  requi rements  
and t o  minimize develop-  
ment and r e c u r r i n g  costs 
w i t h  each new miss ion .  
The POCCNET concept  is 
e n v i s i o n e d  as v e r y  c o s t  
e f f e c t i v e  i n  t h e  TDRSSI 
STS/Spacelab/MMS e r a .  

Provides  m i s s i o n  
o p e r a t i o n s  c o n t r o l  
s u p p o r t  to  a l l  GSFC 
POCC'S 

2,000 
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NATIONAL AERONAUTICS AND SPACE AWINISTRATION 
SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED I N  FY 1979 BUDGET 

M 1979 uunn - 
RECEIVING INSTALLATION, 
BUILDING LOCATION. AND OBLIGATIONS PAC I L I lY 

'. )P!&V4 BUDGET LINE ITEM EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROCRAMMATIC PURPOSE ($ I N  THOUS.) PROJECT - -  
Tracking and Data 
A c q u i s i t i o n  

Tracking and Data 
A c q u i s i t i o n  

Tracking and Data 
A c q u i s i t i o n  

Goddard Space F l i g h t  Space Telescope 
Cente r ,  Bldg. TBD Opera t ions  Cont ro l  
51-79-06 Center  Data System 

Goddard Space F l i g h t  
Cen te r ,  Bldg. 23 
51-79-07 

Goddard Space F l i g h t  
Cen te r ,  Bldg. 23  . 
51-79-08 

Required t o  conduct 700 
t h e  r e a l  t ime o p e r a t i o n  
of t h e  Space Telescope 
o b s e r v a t o r y  w i t h  planned 
miss ion  l i f e  of 1 5  y e a r s .  
The d a t a  system w i l l  
r e q u i r e  new s p a c e  area of 
5,000 square  f e e t .  

IPF Product  Cont ro l  Required as an  i n t e g r a l  
and Generat ion.  Pro- p a r t  of t h e  planned 
v i d e s  f o r  t h e  p roduc t  g e n e r a l  purpose d i g i t a l  
c o n t r o l ,  a c c o u n t a b i l i t y ,  image p r o c e s s i n g  system 
and management of 
p roduc t ion  d a t a  based 
on work, o r d e r  r e q u e s t s  

Wideband Communications Required t o  match 
I n t e r f a c e .  Computing incoming d a t a  
system t o  perform c h a r a c t e r i s t i c s  w i t h  
p r e p r o c e s s i n g  f u n c t i o n  p r e s e n t  c a p a b i l i t y  of 
on incoming d a t a  t h e  i n f o r m a t i o n  p rocess ing  

f a c i l i t y  

i n s t a l l a t i o n  

500 

700 
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Tracking  and Data 
A c q u i s i t i o n  

TrackLng and Data 
A c q u i s i t i o n  

Jet  P r o p u l s i o n  Labora tory  Networks Opera t ions  
Bldg. 202, 55-79-01 C o n t r o l  System. Very 

Long B a s e l i n e  I n t e r-  
feromet ry  Data 
Naviga t ion  Processor .  
I n c l u d e s  two i n t e r c o n n e c t e d  
computers w i t h  s p e c i a l i z e d  
p e r i p h e r a l  and i n t e r f a c e  
equipment t o  permi t  
s p a c e c r a f t  c o u r s e  t o  be  
a c c u r a t e l y  and q u i c k l y  
determined by comparing 
i t s  p o s i t i o n  a g a i n s t  pre-  
determined  l o c a t i o n s  of 
r a d i o  s t a r s  

Wallops F l i g h t  Center  
5 3- 79-01 

Mobile "C" Band Radar. 
Small  computerized 
Mobile "C" Band Radar 
System t o  be  i n c o r p o r a t e d  
i n t o  t h e  WC Mobile 
F a c i l i t y  s u p p o r t i n g  
sounding r o c k e t  and 
b a l l o o n  programs from 
remote l o c a t i o n s  

v 
- P A - .  
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SUM?iARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED I N  PI 1979 BUDGET 

FY 1979 RELATED 
OBLIGATIONS FACILITY 

PROJECT ($ I N  THOUS.) 

RECEiVING INSTALLATION, 
BUILDING LOCATION, AND 
EAD CONTROL NUMBER EQUIPKENT DESCRIPTION PROGMKMATIC PURPOSE PROGRAM BUOGET LINE ITEM 

Required f o r  s u p p o r t  42 3 
of o u t e r  p l a n e t  
n a v i g a t i o n  missions 
such  a s  JOP. M u l t i p l e  
t i m e  c r i t i c a l  o r b i t a l  
t r a j e c t o r y  changes 
d u r i n g  the 11 J u p i t e r  
s a te l l i t e  f l y b y s  w i t h  
l i m i t e d  s p a c e c r a f t  
p r o p e l l a n t  s u p p l y  
i n c r e a s e s  t h e  need f o r  
r a d i o  n a v i g a t i o n  
p r e c i s i o n .  

The e x i s t i n g  MPS-19 
r a d a r s  i n  t h e  Mobile 
F a c i l i t y  are s u r p l u s  
World War I1 equipment 
t h a t  w i l l  n o t  meet 
c u r r e n t  p r o g r a m t i c  
requi rements  as t o  
range,  accuracy ,  r e l i a b i l i t y ,  
e t c .  S p a r e  p a r t s  are 
d i f f i c u l t  to  o b t a i n  and 
a r e  usually a c q u i r e d  by 
c a n n i b a l i z i n g  o t h e r  s u r p l u s  
r a d a r s .  This is t h e  
second of  a four- uni t  
replacement program t o  be  
accomplished i n  t h e  
1978-1982 time frame 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUMMARY OF M O R  EYUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1979 BUDGET 

RECEIVING INSTALLATION, FY 1979 RELATED 
BUILDING LOCATION, AND OBLIGATIONS PAC1 L I TY 

PROCMM BUDGET LINE ITEM EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSE ($ IN THOUS.) PROJECT - -  
Tracking and Data 
Acqu lsition 

Goddard Space Flight TDRSS Earth Station. 
Center, 51-79-09 Provides for monitoring 

the qudlity of data 
being passed through 
the TORS multiplexer/ 
switching system and 
provides for switch- 
ing the 100 channel 
system from a central 
location 

The multi-channel 915 
data from the TDRS 
station is switched, 
multiplexed, and 
distributed to JSC 
and GSFC. The 
performance of this 
system must be closely 
monitored. Individual 
terminal witching for 
mixing and matching will 
be difficult and single 
site control for 
error-free performance 
is required 
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